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CHORDA TYMPANI NERVE GRAFT 


Il. Report of Follow-Up Observations One Year Postoperatively 


SAMUEL ROSEN, M.D. 
NEW YORK 


HE SEARCH for the ideal surgical procedure in the treatment 

of otosclerosis which will restore the greatest initial and the greatest 
permanent improvement in hearing has inspired otologists the world 
over for the past seventy years. Shambaugh? reviewed the develop- 
ments which culminated in the Lempert one stage fenestration operation. 
The physiologic validity of creating a persistent bony fenestra in an ear 
with a good reservoir of cochlear function is evidenced by the large 
number of patients whose remarkable improvement has been maintained 
from one to eight years. 

Investigation of patients whose improvement regressed in a few 
weeks or months has shown that failure is due to closure of the fenestra 
(bony or fibrous) or to postoperative membranous labyrinthitis. Experi- 
mental studies with monkeys (Shambaugh') have supported these 
interpretations and revealed the pattern of bony regeneration and mem- 
branous labvrinthitis. 

The different effects of labyrinthitis and fenestral closure may be 
illustrated by the postoperative sequelae. Initial recovery of hearing 
following fenestration is generally rather pronounced. It may last for 
one to three days, after which an abrupt reduction in hearing occurs. 
The lowered level of hearing, which may fall below the preoperative 
level, usually persists for six weeks or longer and is usually followed by 
improvement. Hearing reaches its maximum improvement at this stage. 
In many cases the improvement has been maintained for many months 
or vears. In the large majority of cases if the restored level has been 
maintained for a year, it usually remains. After two years, the restored 
level is regarded as permanent. However, a significant number of 


patients have shown a gradual decline, starting six to ten months 
postoperatively, and most if not all of the initial improvement is 


eventually lost. 


From the Otolaryngological Service of the Mount Sinai Hospital, New York 

Read at the Mount Sinai Hospital clinical conference, April 19, 1948. 

1. Shambaugh, G. E., Jr.: The Fenestration Operation for Otosclerosis, 
J. A. M. A. 180:999 (April 13) 1946. 
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Clinical and experimental studies have furnished clues as to the 
physiologic basis of these events. The initial postoperative reduction 
in hearing is due in large part to traumatic serous membranous labyrin- 
thitis. This may occur during the operation or may be transmitted 
postoperatively from close contact with the necessarily traumatized 
tympanomeatal flap, which covers the new fenestra. The delayed 
reduction in hearing has a different origin: It is due to the bony or 
fibrotic closure of the new fenestra. 

From this description it is apparent that the search for further 
improvement in fenestration operations can be attempted from two view- 
points: reduction in postoperative labyrinthitis and prevention of closure 
of the artificial fenestra. Hitherto, most attention has been given to the 
latter aspect. Lempert? has experimented with moving the location of 
the fenestra, burnishing the fenestral walls and using metal obturators 
and cartilaginous stopples. Shambaugh,® using continuous irrigation, 
the dissecting microscope and other modifications of the procedure, has 
reduced the incidence of bony closure with loss of the improvement in 
hearing to 5 per cent of the patients followed for more than two years. 

Much less attention has been given to the reduction of labyrinthitis. 
Lempert has given penicillin prophylactically to avert infectious inflam- 
mation. Shambaugh has reported earlier improvement in hearing—i. e., 
reduced inflammation of the membranous labyrinth—with the use of 
sea-sponge packing to prevent blood and serum from reaching the 
cochlea. 

I consider that reduction of inflammation of the membranous 
labyrinth is of the greatest importance. Blood and other products of 
extralabyrinthine inflammation and trauma (to tympanomeatal flap and 
bone) extend to and involve the membranous labyrinth with depression 
of cochlear function. No matter how perfectly the fenestration operation 
is performed, if the membranous labyrinth becomes irreversibly and 
severely inflamed, poor hearing or total deafness may result, even 
though the fenestra remains wide open permanently. The membranous 
labyrinth and organ of Corti must be protected to the utmost because 


the present technic makes it necessary to cover the fenestra with a 


traumatized and inflamed tympanomeatal membrane. Careful and mini- 
mal handling of all the vital structures, especially the fenestra and the 
flap, is essential in order to reduce the unavoidable traumatic inflamma- 
tion to a minimum. 


2. Lempert, J.: Improvement in Hearing in Cases of Otosclerosis, Arch 
Otolaryng. 28:42 (July) 1938; Fenestration Nov-Ovalis, ibid. 34:880 (Nov.) 
1941. 

3. Shambaugh, G. E., Jr., and Juers, A. L.: Surgical Treatment of Otoscle- 
rosis: A Preliminary Report on an Improved Fenestration Technic, Arch. Oto- 
laryng. 43:549 (June) 1946. 
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A search was made for a suitable protective covering to separate 
the membranous labyrinth from the traumatized flap. After consider- 
able trial on the cadaver, a technic was evolved for using the chorda 
tympani nerve (which is exposed during the operation) as a pedicle 
graft to cover the membranous labyrinth and shield it from direct contact 
with the traumatized flap which serves as the tympanomeatal membrane. 
The first part of the operation is performed in the standard manner 
described by Lempert. The semicircular canals are isolated and an 
artificial fenestra is made in the most anterior portion of the horizontal 
semicircular canal, thus exposing the delicate membranous labyrinth. 
Before the fenestra is made, the chorda tympani nerve is pulled out of its 
bony canal from its proximal attachment to the facial nerve. As soon 


Direct view of chorda tympani as it covers the artificial fenestra on the 
horizontal semicircular canal. The fenestra is shown in dotted outline in insert a. 
In several cases in which the chorda was not long enough, a single thickness 
also proved effective. 


as the fenestra is completed, the chorda is folded in a loop and laid over 
the long axis of the fenestra. Sufficient slack is allowed at the attached 
end of the chorda tympani above so that it remains in place when the 
fenestra is covered by the flap (the figure). The chorda tympani nerve 
seems eminently suited for the role of protective barrier to the mem- 
branous labyrinth, since it successfully withstands exposures to all 
degrees of acute purulent otitis media. Details of the technic have 
been presented. None of the patients subjected to this procedure has 


experienced loss in the sense of taste. 


4. Rosen, S.: Chorda Tympani Nerve Graft: Preliminary Report of a New 
Technique in Fenestration Surgery, Arch. Otolaryng. 47:428 (April) 1948. 
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The chorda tympani nerve covering was successful in the first case 
in which it was attempted. On the first visit after discharge from the 
hospital, the patient reported exceptional recovery of hearing. Instead 
of waiting the usual six weeks before attempting to obtain audiometer 
readings I started readings on the fourteenth postoperative day. These 
showed loss of only 25 decibels in the speech range—512, 1024 and 
2048 double vibrations. Two days later the hearing was normal-—5 
decibels or better. Since then, more than a year has elapsed and more 
than fifty readings have been taken. Table 1 shows the progress in this 
case. The level shown on the sixteenth postoperative day has been 
continuously maintained, except for a few weeks in April and May 1948, 


Taste 1.—Recovery of Hearing After Chorda Tympani Fenestration 


F. W., woman aged 23, single, with mild diabetes; progressive deafness in both 
ears noted for three to four years; no family history of deafness; operation 


performed Feb. 5, 1947; recovery uneventful. 


Total Range of Frequencies 
Speech Frequencies 
512 1024 
Preoperative 
Air conduction ‘ 45 
Bone conduction.. ‘ ) I. 0 
Postoperative* 
14 days... 
16 days 
Imo. 
mo 
5 mo 
7 mo 
*‘mo.. 
10 mo 


mo 


25 


o 
0 


\ll postoperative values are for air conduction. 


when the patient had acute sinusitis and an acute infection of the 
middle ear 

Four additional patients have had a complete year of postoperative 
follow-up. The results in each case are summarized in table 2. Patients 
N. R., P. S. and M. B. have maintained hearing levels of 10 decibels 
or better over the speech frequencies. Patient R. T. has had some 
regression from maximum improvement but still maintains a level of 
useful hearing of 25 decibels. 

Results below and above the speech frequencies have been more 
variable. Patients FF. W. and N. R. have retained their maximum 
improvement at all frequencies. P. S. and M. B. have not shown as 
much improvement at 4096 double vibrations as at the speech or lower 


frequencies. Josses in these peripheral frequencies have not had any 
| | : 


noticeable effect on hearing. All 5 patients are greatly pleased with 
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TaB_E 2.—Recovery of Hearing After Chorda Tympani Fenestration in 
Selected Cases 


Total Range of Frequencies 
Speech Frequencies 
ie pissillilinagiadioe sa 


512 1024 2048 4096 


N. R., woman aged 37, with two children; progressive deafness for seventeen 
operation March 5, 1947; large clot 


years; no family history of deafness; 
and under the entire flap; 


developed six days postoperatively in tympanum 
resolved after four weeks. 


Preoperative 
Air conduction.. 
Bone conduction...... 

Postoperative 

3 mo 

6mo 
o 
+) 5) 


Speech Frequencies 


128 256 512 1024 2048 4006 


P. S., woman aged 40; progressive deafness for over ten years; no family history 


of deafness; operation March 13, 1947; recovery uneventful. 


Preoperative 
Air conduction 
Bone conduction... . 5 
Postoperative 
3 mo. 
6mo.. 
ymo 


12 mo ‘ 10 


50 55 55 55 
5 


10 f 10 
10 10 
10 10 


10 


Speech Frequencies 


~— 


128 56 512 1024 2048 4096 


T., woman aged 37, with two children; progressive deafness for over ten 
years; operation March 5, 1947; recovery uneventful; nervous patient; 


readings not always reliable. 


Preoperative 
Air conduction 
Bone conduction.. 
Postoperative 
) ae 
6mo.... 
9mo.. 
12 mo 
Speech Frequencies 


128 256 512 1024 2048 4096 


36; progressive deafness for five years; brother similarly 
: flap torn close to fenestra during operation ; 


M. B., man aged 
affected; operation April 29, 1947 


recovery uneventful. 


Preoperative 
Air conduction 
Bone conduction 

Postoperative 

eee 
6mo 
9mo.. 

12 mo 
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their improvement, and each has had complete remission of the 
psychologic symptoms commonly associated with profound deafness. 

The main observations in this series may be briefly summarized as 
(1) earlier postoperative recovery of hearing and (2) achievement of 
significantly better average hearing levels than hitherto reported. Four 
of these 5 patients have had essentially normal hearing for a full year 
after the modified fenestration operation. Because of the small size of 
the series these conclusions must be regarded as tentative. 

The chief importance of these observations is in counteracting the 
pessimistic impression which has been spreading in medical circles as to 
the small and transient benefits from fenestration operations. Available 
evidence suggests that patients with disabling otosclerosis should not 
be discouraged from seeking surgical relief when the bone conduction 
is good. Inasmuch as nonsurgical treatment is of little or no benefit, 
it is hoped that this technic will be given a wider trial in otologic clinics. 


101 East Seventy-Third Street. 





THE HEARING AID IN MIXED DEAFNESS 


MAURICE SALTZMAN, M.D. 
AND 
MATTHEW S. ERSNER, M.D. 
PHILADELPHIA 


N THE fitting of a hearing aid the conductive and the perceptive type 

of deafness offer less difficulty than the mixed type. To simplify 
matters, some audiologists have subdivided the patients with mixed 
deafness into conductive-perceptive and perceptive-conductive groups. 

Most commonly in cases of mixed deafness the otoscopic picture 
is that of chronic adhesive otitis media. There is frequently a large 
perforation in the drum membrane with absence of the greater part of the 
malleus and incus. The inner wall of the middle ear is excessively 
thickened, and bands of adhesions run from one intratympanic structure 
to another. The accompanying illustration is the typical audiogram of 
mixed deafness. There is a profound hearing loss for the high tones, 
but bone conduction is better than air conduction for the lower fre- 
quencies. 

From a study of 12 patients with mixed deafness, in regard to the 
selection of a hearing aid, several generalities have been arrived at: 

1. With some air receivers the patient’s own voice becomes unbear- 
able because of echoing and distorting sounds. Which hearing aid will 
produce these is unpredictable. Owing to the pathologic state of the 
ear, sound coming through the air receiver is transmitted by both air 
and bone conduction. Some frequencies are perceived by bone conduction 
and others by air conduction, with the occurrence of distortion. The 
echoing of the patient’s voice must be attributed to a difference in 
phase relationship between the two routes through which the sound 
travels. That this is a peculiarity of some instruments acting on specific 
ears is proved by the fact that it is possible to select a hearing aid with an 
air receiver which presents no echoing effect to a patient with mixed 
deafness. 

2. A bone receiver usually does not give good speech reception 


in a patient with mixed deafness. 


From the Department of Otorhinology, Temple University School of 
Medicine. 
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3. Mixed deafness is exceptionally prone to the recruitment phenom- 
enon. A minimal amount of amplification frequently restores service- 


able hearing. 


Ww 
uw 


HEARING LOSS IN DECIBELS 
SSSSxsasass 


Air 


8 


eeeee 


128 256 512 1024 2048 4096 8192 


\udiogram of patient R. N., aged 41. Circles represent the right ear; crosses, 
the left. Otoscopic examination revealed bilateral adhesive otitis media. The 
iudiogram is typical of mixed deafness. 


f 
bt 
Ea 
% 


4. The frequency and the decibel loss patterns are less helpful in 
predicting a good fit for this than for other types of deafness. 
1923 Spruce Street. 


1915 Spruce Street 





STREPTOMYCIN TOXICITY OF THE EIGHTH NERVE 


DONALD J. PEIK, M.D.* 
AND 


HOWARD HIGH Jr., M.D. 
Consultant in Otolaryngology, Veterans Administration Hospital 
WAUKESHA, WIS. 
AND 


PAUL A. CAMPBELL, M.D. 


Branch No. 7 Area Consultant in Otolaryngology 
CHICAGO 


WwW STREPTOMYCIN injures the eighth nerve is not known. 
Various clinical reactions and pathologic lesions have resulted in 
patients and animals from use of the drug. Brown and Hinshaw 

observed vertigo and decreased labyrinthine function, as manifested by 
the caloric test, in all of 23 patients with far advanced tuberculosis 
who were treated with streptomycin. Five patients had loss of hearing, 
but they had tuberculous meningitis, which may have been responsible. 
The authors warned that low-pitched, constant tinnitus is a significant 
early symptom of approaching deafness. Mushett and Martland * and 
Stevenson and co-workers* observed changes in dogs receiving 
large doses of streptomycin. The former noted vestibular dysfunction, 
manifested by staggering, but observed no lesions in the central nervous 
system at autopsy. The latter noted degenerative changes in the ves- 
tibular nuclei. Stevenson also reported degeneration of the vestibular 
nuclei in 500 fatal cases of far advanced tuberculosis after treatment 
with streptomycin. Fowler and Seligman‘ cited 81 cases of miscel- 
laneous conditions in which streptomycin was given. The usual amount 
was 3 Gm. a day for a relatively short time. Vertigo and (in several 


instances) loss of hearing developed. Farrington and co-workers ° gave 


*Formerly Captain, Medical Corps, Army of the United States stationed at 
Veterans Administration Hospital, Waukesha, Wis., now resident in radiology, 
Milwaukee County General Hospital 

Published with the permission of the Chief Medical Director, Department of 
Medicine and Surgery, Veterans Administration, who assumes no responsibility for 
the opinions expressed or conclusions drawn by the author. 

1. Brown, H. A., and Hinshaw, H. C.: Toxic Reaction of Streptomycin on 
Eighth Nerve Apparatus, Proc. Staff Meet., Mayo Clin. 21:347 (Sept. 4) 1946 

2. Mushett, C. W., and Martland, H. S.: Pathologic Changes Resulting 
from Administration of Streptomycin, Arch. Path. 42:619 (Dec.) 1946. 

3. Stevenson, L. D.; Alvord, E. C., Jr., and Cornell, J. W.: Degeneration 
and Necrosis in Eighth Cranial Nuclei Caused by Streptomycin, Proc. Soc. Exper. 
Biol. & Med. 65:86 (May) 1947. 
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3 Gm. of streptomycin a day for one hundred and twenty days to 10 
adults with active pulmonary or hematogenous tuberculosis. In addi- 
tion to the vertiginous symptoms, deafness was observed in 2 cases. 

Our experience confirms the earlier observations and illustrates the 
significance of the time when symptoms appear, as well as the severity, 
duration and ultimate outcome of these symptoms. 


PRESENT INVESTIGATION 

Type of Patients ——The 21 patients in this series were admitted to the Veterans 
Administration Hospital, Waukesha, Wis., for treatment of moderately or far 
advanced pulmonary tuberculosis under the Veterans Administration protocol. 
All were white men from 21 to 58 years of age, the average age being 30 years. 

Dosage.—All patients received 2 Gm. of streptomycin dihydrochloride daily 
(five doses at four hour intervals) for one hundred and twenty days, with 1 excep- 
tion. That patient required desensitization twice, which prolonged treatment, but 
eventually he also received a total of 240 Gm. 

Technic—Caloric tests were made by instilling 2 cc. of ice water in the 
external auditory canal, with the patient in the recumbent position and with the 
head turned to the side. The water was allowed to remain until nystagmus 
developed. If none was noted in one and a half minutes, the canal was emptied and 
refilled with ice water. If nystagmus began in twenty to forty seconds and 
lasted ninety to one hundred and twenty seconds, function was. considered normal. 
Hypofunction of the vestibular mechanism was classified according to the length 
of time between the instillation of ice water and the onset of nystagmus, as 
follows: slight, forty to seventy seconds; moderate, seventy to ninety seconds; 
serious, over ninety seconds and requiring repeated instillations; severe, over 
one hundred and twenty seconds, with nystagmus minimal and usually present 
only on lateral gaze; no nystagmus. All patients had good vestibular function 
before treatment. Caloric tests were given weekly during streptomycin therapy 
and at intervals ranging from two weeks, immediately after treatment, to three 
months, in the later follow-up. 

Audiograms were obtained only for air conduction on a Maico D-5® audiom- 
eter. The testing was done in a room of ordinary size without soundproofing, 
but under quiet conditions. Hearing was tested before treatment, and then weekly 


until after administration of the full course of streptomycin. 


Observations.—Of the 21 patients who completed treatment, 6 left 
the hospital against medical advice or were transferred. One of the 


6 died. Objective data on return of vestibular function are, therefore, 


limited to 15 patients. 

Caloric Responses.—In all cases caloric responses diminished during 
treatment, with the loss varying from moderate to total. Length of 
treatment, before reduction was noticed, varied from one to nine weeks, 
but was approximately four weeks in the majority of cases. The 
interval between initial loss and maximum reduction of response was 
one week in 90 per cent of cases and less than three weeks in 100 per 
cent. At the time of this report, the patients have been observed for 
eight to eleven months after completion of treatment; only 4 had normal 
responses. During treatment these 4 patients had moderate to severe 
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loss of vestibular function; recovery began four to five months after 
cessation of streptomycin treatment and was complete in seven to eleven 
months. Two other patients had slight improvement but were by no 
means normal; 1 had experienced complete loss of response. All the 
others continued to show serious or severe vestibular loss. 

Vertigo.—All patients experienced vertigo during their course of 
treatment. For convenience, we have graded the degree of vertigo 
as follows: 0, no vertigo; 1 plus, slight vertigo with transient reaction, 
usually noted only on sudden changes of position and causing no stag- 
gering ; 2 plus, moderate vertigo, the patient being able to walk without 
support but staggering and needing help in darkness; 3 plus, serious 
vertigo, the patient walking fairly well but needing some support; 4 
plus, severe vertigo, the patient walking with difficulty, even with 
support. 

The appearance, progression and duration of vertigo followed the 
reduction in the caloric response almost exactly. The amount of 
vertigo varied from 1 to 4 plus but was 2 or 3 plus in 76 per cent of 
patients. Correlation of degree of vertigo to loss of caloric response, 
however, was not entirely consistent, although the majority of patients 
with the most strikingly diminished caloric response complained of 
serious or severe vertigo. If vertigo was severe soon after the admin- 
istration of streptomycin was begun and the vestibular function was 
correspondingly reduced, the symptoms were persistent for a much 
longer period after cessation of treatment. 

Maximum vertigo was usually experienced approximately at the 
time the minimum response to caloric stimulation was elicited. There- 
after, the majority of patients had a progressive but slow decrease in 
symptoms during the next several months, until most reached a stage 
at which some vertigo persisted, with little further improvement. At 
the time of writing, only 4 of 18 patients under observation have no 
vertigo, and they also have normal caloric reaction. None of the others 
have more than a 2 plus degree of vertigo. Practically all complain 
that dizziness is more noticeable in total darkness and that it is severest 
while they are in motion, as when walking or riding in a car. At 
such times the patient is unable to focus his eyes on objects or even 
to read large letter signs. 

Because of the small number of subjects in this series, no accurate 
correlation can be made of age, degree of vertigo and amount of loss 
of response to the caloric test. However, all 4 men who were over 35 
years of age suffered severe vestibular loss, with, on the average, 
slower and less complete return of function than did younger patients. 

Compensation for vestibular loss was best evidenced by the patient’s 
ability to walk steadily even when the caloric tests showed greatly 
diminished function. Compensation was rapidest and most advanced 
in patients who were allowed the most time out of bed. 
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Romberg Sign.—Romberg tests, both by the ordinary method and 
with the patient standing in the toe to heel position, were done in all 
cases before vertigo appeared. All tests performed by the first method 
gave negative results. Repeat tests made at the height of vertigo gave 
positive reaction in 8 patients (38 per cent) when the ordinary method 
was used and in 20 patients (96 per cent) in the toe and heel method. 
Of the 5 patients with positive responses to the ordinary tests who 
are still under observation at the time of this report, 3 still have positive 
reactions ; of 13 patients giving a positive response to the second type. 
9 still give positive responses. 

Hearing.—Thirteen of the 21 patients had some hearing loss beiore 
treatment started but had no trouble in hearing normal conversation. 
In none was loss of hearing observed during or after streptomycin 
therapy. 

Tinnitus.—During treatment 17 patients (80 per cent) had inter 
mittent, high-pitched tinnitus, the frequency of attacks ranging from 
occasional episodes to three or four daily. At present, all tinnitus is 
entirely gone or considerably diminished and is in no case incapacitating. 

Miscellaneous Signs.—Eosinophilia, with values of 6 to 39 per cent, 
was noted in all cases during treatment. No correlation, however, could 
be found between the degree of eosinophilia and the degree of vertigo 
or variation in responses to the caloric test. Levels now range trom 
8 to 1 per cent. 

our minor patients (19 per cent) experienced transient nausea 
and vomiting during treatment. This symptom also had no relation 
to severity of vertigo or the time of onset and ceased when 50 mg. of 
diphenhydramine hydrochloride (benadryl hydrochloride*) was given 
five times a day. 

A “measles-like” rash occurred in 8 cases (38 per cent), necessi- 
tating discontinuance of treatment and desensitization in 2 cases. The 
other outbreaks were controlled with diphenhydramine hydrochloride 


SUMMARY 


While receiving treatment with 2 Gm. of streptomycin dihydrochlo- 


ride daily for one hundred and twenty days, 21 men with tuberculosis 
were carefully examined at frequent intervals to determine effects on the 
eighth nerve. Results were observed up to eleven months after cessa 
tion of treatment. 

All patients experienced vestibular dysfunction of varying degree, 
but none showed loss of hearing. 

Although at the time of this report only 4 of the subjects have 
normal responses to caloric tests and are completely free of vertigo, 
the others are not incapacitated. 


The older patients appeared to tolerate streptomycin less well than 
did the younger men. 
324 East Wisconsin Avenue, Milwaukee. 
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A NEW TREATMENT OF ACUTE AERO-OTITIS MEDIA 


BARNARD C. TROWBRIDGE, M.D., Sc.D.* 
KANSAS, CITY, MO. 


A PROBLEM of growing importance in aviation medicine is one 
concerned with the treatment of acute aero-otitis media. The 
increasing volume of passenger traffic has resulted in a higher incidence 
of this condition. The precautions taken by military aviation personnel 
are not observed in commercial aviation. The risk of flying with 
infections of the upper respiratory tract is not realized by the average 
civilian passenger. In the seasoned flight passenger the press of business 
oiten occasions a disregard of this risk. This combination of factors 
is producing the higher incidence of acute aero-otitis media in com- 
mercial aviation. 

\cute aero-otitis media was frequently observed in military flying 
personnel during World War II. It was one of the most common causes 
of discomfort among flying personnel. Aero-otitis media is an acute 


or chronic traumatic inflammation of the tympanum caused by a dif- 


ference of pressure between the air in the middle ear and that of the 
surrounding atmosphere. The symptoms of aero-otitis media depend 
on the duration, the frequency and the severity of the barotrauma 
sustained. The symptoms vary from dull discomfort to severe pain 
of the ear and from stuffiness of the ear to marked deafness accompanied 
with tinnitus and occasional vertigo. 

Since acute aero-otitis media is a physiopathologic entity resulting 
from differences of atmospheric pressure encountered in descent, the 
severity of the condition is directly related to the rapidity of descent. 
‘or these reasons the United States Department of Commerce has 
set an allowable rate of descent for commercial airlines. Occasionally, 
unusual conditions, such as weather, require that these rates of descent 
be exceeded to insure the safety of the flight. Under these circumstances 
the incidence of acute aero-otitis media increases. However, the 
increased incidence is due chiefly to those who engage in aerial flights 
when afflicted with disease of the upper respiratory tract. Even strict 
adherence to the rate of descent cannot always prevent the development 
of acute aero-otitis media under these conditions. 

* Formerly, Flight Surgeon and Instructor in Otolaryngology, Army Air 
Forces School of Aviation Medicine, Randolph Field, Texas. 
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The barometric and physiologic conditions which produce acute 
aero-otitis media during descent in flight are illustrated in figure 1. 

It is noted that when one is descending from an altitude of 5,000 
feet (1.5 kilometers), where the atmospheric pressure is 632.4 mm. of 
mercury, to 1,000 feet (305 meters), where the atmospheric pressure 
is 733 mm. of mercury, a pressure difference of plus 100.6 mm. of 
mercury develops in the soft tissues and blood vessels of the middle ear. 
This positive cellular pressure is neutralized by transudation and 
exudation of tissue fluid. 

Armstrong,’ who originally described aero-otitis media as a clinical 
entity, pointed out that the condition results when there is inadequate 
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Fig. 1.—Barometric and physiologic conditions producing acute aero-otitis 
media. 


ventilation of the middle ear cavity during ascent or descent in flight. 
Inadequate ventilation of the middle ear may be due to any one of a 
number of conditions of the upper respiratory tract which produce 
inability to open the eustachian tube voluntarily. Inability to ventilate 
the middle ear voluntarily is much more prevalent than is generally 
recognized. Some of the more frequent causes of stenosis of the 
eustachian tube are acute and chronic infections of the upper respiratory 
tract, nasal obstructions, sinusitis, tonsillitis, tumors and growths of 
the nose and nasopharynx, paralysis of the soft palate or of the superior 


1. Armstrong, H. G.: Principles and Practice of Aviation Medicine, Baltimore, 
Williams & Wilkins Company, 1939, p. 207. 
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pharyngeal muscles, enlargement of the pharyngeal or tubal tonsil, 
inflammatory conditions of the eustachian tube following adenectomy and 
malposition of the jaws. 

The diagnosis of acute aero-otitis media is readily suggested when 
a history of recent flight with pain occurring in the ear on descent is 
elicited. The clinical picture results from a type of trauma which is 
essentially like that of applying a suction cup to soft tissue. Con- 
sequently, the effect on the mucous membrane of the middle ear is one 
of a partial vacuum, resulting in vascular engorgement and eventual 
transudation and exudation of serosanguinous fluid. When sufficient 








Fig. 2.—Acute aero-otitis media. 


fluid accumulates within the tympanic cavity the pressure difference 


becomes partially neutralized and the cupping effect is diminished. 
At a result, the tension on the collapsed eustachian tube is slightly 


relieved, and minute amounts of air enter the middle ear by autoinfla- 
tion or during the act of swallowing. Hence, bubbles of air are usually 
observed within the fluid of the tympanum on otoscopic examination. 
These are not infrequently mistaken for blebs between the layers of 
the drum head (fig. 2). 

The objective signs of acute aero-otitis media depend on the degree 
of barotrauma sustained. Hemorrhage and rupture of the tympanic 
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membrane are rarely observed in commercial aviation. The average 
case of acute aero-otitis media incidental to commercial flight is char- 
acterized by moderate retraction of the drum head, pinkish discoloration 
ot the tympanic membrane, decreased brilliance of the light reflex, 
increased prominence of the short process of the malleus, foreshortening 
of the handle of the malleus and the presence of straw-colored fluid 
in the middle ear cavity. Throughout the fluid, which is easily seen 
through the semitransparent tympanic membrane, are observed numerous 
air bubbles. The fluid line and air bubbles alter their position on move- 
ment of the head. 

Resolution of acute aero-otitis media is initiated when the pressure 
ditterence between the middle ear and the outside atmosphere is neutral 
ized, The length of the convalescent period depends directly on the 
rapidity of absorption and the drainage of the fluid entrapped within 
the tympanic cavity. Theoretically, the negative pressure of the middle 
ear should be mitigated by relieving the obstruction of the eustachian 
tube in order to permit drainage and absorption of the fluid entrapped 
within the tympanum. However, the fluid that early collects within the 
cavity of the middle ear effects a neutralization of the pressure differen- 
ials and precludes the possibility that relief may be obtained through 
treatment of the eustachian tube alone. Hence, the process of resolution 
is chiefly dependent on early absorption or removal of the fluid. Under 
the usual palliative and conservative treatment of acute aero-otitis media, 
absorption of the tympanic fluid occurs within a period varying from 
seven to twenty-one days, depending on the amount of fluid present. 
During this period the resumption of flying is not recommended. The 
average time of grounding of air crew personnel with this condition 
during the recent war was about twelve days. While the prognosis 
of acute aero-otitis media is extremely good under conservative treat- 
ment, there is much to be desired in shortening the period of convales 
cence. Under conservative care therapeutic attention is directed to 
contributory causes as well as to the immediate cause in order to prevent 
recurrences. Local treatment of nose and throat in the form of appli- 
cation of vasoconstrictors and astringents aid in combating the effects of 


infections of the upper respiratory tract. The Proetz displacement 


procedure, the use of analgesics and the application of heat to the ear and 


the nose are utilized to hasten convalescence. Autoinflation by the Val- 
salva method, politzerization and catherization are employed to facilitate 
the draining of the serosanguinous fluid from the middle ear. Conserva- 
tism is based on the supposition that the serosanguinous exudate in the 
tympanum is sterile and that any attempted instrumentation may implant 
infectious organisms into a perfect culture medium. For this reason 


myringotomy has not been used. While myringotomy permits instant 
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drainage of the fluid, the procedure is a rather drastic method which 
is not devoid of complications, particularly secondary infection. 

In view of the limitations of the aforementioned therapeutic pro 
cedures, experimental aspirations of the tympanum were performed. 
It was found that when the secretion was removed from the middle 
ear by tympanotomy-aspiration the relief of the aural discomfort due 
instantaneous. Furthermore, the 


to its accumulation was almost 
period of convalescence was shortened to an average of four days. 


A lcc. tuberculin syringe with a no. 22 spinal 3 inch (7.5 cm.) (Quincke point ) 
needle is used to aspirate the fluid (fig. 3). The aspiration is made with the aid 


of a magnifying otoscope. Magnification aids in accurately locating the site of 
aspiration in the lower half of the tympanic membrane. 
The most suitable point at which to transfix the drum head is just below 


and slightly posterior to the umbo (fig. 4). 








| 








Fig. 3.—Instruments for the aspiration technic. 


Since the hypotympanum extends slightly below the level of the lower margin 
of the drum head, it is important that the needle point be placed as low as 
possible to aspirate effectively the fluid contents of the epitympanum, tympanum 
and hypotympanum at the same time. The average amount of fluid withdrawn is 
about 4 minims (0.25 cc.). Prior to the aspiration of the fluid the tympanic 
membrane is anesthetized with an aniline oil-cocaine solution (chemically pure 
aniline oil 90 parts, cocaine hydrochloride 10 parts) topically applied. Anesthesia 
of the tympanic membrane should be obtained only by the topical application of 
this solution. The placing of viscous anesthetic agents and free anesthetic solution 
in the external canal is not recommended. A small cotton ear tampon, the point 
of which has been saturated in the aniline oil-cocaine solution, is placed against 
the lower half of the tympanic membrane and is allowed to remain in place for 
ten minutes. Following the removal of the cotton tampon, the drum head is 
wiped clean with a cotton applicator which has been saturated, with the anesthetic 
solution. Thorough cleansing of the external canal and the proper application of 
the anesthetic solution are necessary to prevent secondary infection of the tympanum. 
Since in acute aero-otitis media the transverse dimensions of the middle ear cavity 
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Fig. 5.—Aspiration of the fluid contents of the tympanum. 
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are reduced by the retraction of the tympanic membrane, it is imperative that 
the needle point be held firmly in place during the aspiration in order completely 
to remove the fluid contents of the cavity. To accomplish this, the operator holds 
the syringe and needle in place while an assistant withdraws the plunger of the 
syringe (fig. 5). 

Immediately after the aspiration of the secretions the appearance of the tympanic 
membrane is greatly improved. The fluid contents of the middle ear have much to 
do with the discoloration of the tympanic membrane originally observed in acute 
aero-otitis media. On withdrawal of the needle a small pinpoint perforation can 
be seen in the drum head with the aid of a magnifying otoscope. This microscopic 
perforation heals within several days without any evidence of trauma to the 
tympanic membrane. Further treatment of the ear is not necessary after aspiration 
of the intratympanic fluid. Treatment of the nasopharynx should be continued 
until recovery occurs. 


tment of Acute Aero-otitis Media 


Aspiration Trea 


Symptoms Duration 

(occurred on Objective (before seek- Aspira- E 
descent) Findings ing aid) tion Results Sensation 

Pain and ful- Fluid and air 3 days 1 Immediate 4 days 
ness (L) bubbles (L) relief 

Severe pain Fluid and air 1 day 1 Immediate 2 days 
and fulness bubbles (R) relief 
(R) 

Fulness and Fluid and air 4 days Immediate 2 days 
roaring tinni- bubbles (L) relief 
tus (L) 

Pain and Fluid and air 2 days Immediate 2 days 
“stopped-up”’ bubbles (R) relief 
sensation (R) 

Deafness (R) Fluid and air 5 days Immediate 4 days 

bubbles (R) relief 

Pain and ful- Fluid and air 3 days Immediate 6 days 
ness (R) bubbles (R) relief 

Deafness (L) Fluid and air 7 days 2 Immediate 8 days 

bubbles (L) relief 





Since this method of aspirating fluid from the tympanum permits 
the withdrawal of uncontaminated secretions of the middle ear, it 
affords the only means by which the true bacteriologic state of these 
tympanic secretions can be determined. It has been generally accepted 
that in acute aero-otitis media the tympanic fluid is sterile. Bacteriologic 
studies of aspirated fluids have been done on blood agar and thioglycol- 
late mediums and these have proved to be sterile. 

The table shows the results obtained with aspiration therapy in 
7 patients with acute aero-otitis media. All of the subjects reported 
that they had experienced aural pain and subsequent difficulty of hearing 
during descent in flight while in commercial aircraft. 

After grounding, the constant feeling of fulness in the ear finally 
caused the patients to seek medical attention, but not until the dis- 
turbance of the ear had persisted for several days without spontaneous 
improvement. Their delay was probably due to the fact that pain was 
experienced only during descent and was not continuous thereafter. 
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The decision to recommend resumption of flying after the subjective 
symptoms of acute aero-otitis media have been relieved by aspiration 
of the tympanum is based on the necessity of flight and the severity 
of the contributing nasopharyngeal inflammation or mechanical obstruc- 
tion. The safety valve effect of the microscopic perforation of the 
tympanic membrane permits continued flying activity of military per- 
sonnel. This factor is of considerable importance in warfare when 
the tactical situation requires uninterrupted aerial activity. 

The early aspiration of secretions shortens the convalescent period 
by equalizing differences of extratympanic and intratympanic pressure, 
producing aeration of the middle ear cavity, reducing tympanic edema 
and minimizing complications involving the internal ear. While 
immediate relief of aural discomfort and deafness follows aspiration, 
the sensation of a normal ear does not become apparent until several 
days later when the intratympanic edema has subsided. The aspiration 
of the straw-colored transudates, serosanguinous secretions and hemor- 
rhagic exudates is an important preventative measure as well as a 
therapeutic one. The early removal of these secretions prevents their 
being organized into fibrous and adhesive processes which interfere with 
the functioning of the tympanic mechanism and eventually lead to 
impairment of hearing. Kos * demonstrated that deafness is a noticeable 
part of the picture of aero-otitis until resolution of this condition takes 
place. He stated that repeated attacks result in progressive interference 
with the conduction function. Lederer * also stated that sterile fluid 
in an untreated ear gives rise to chronic forms of middle ear disease 
and that if the afflicted person is subjected to recurrences, the hearing 
will suffer sometime during life. It is in this condition that aspiration 
of the tympanum serves as a preventative measure as well as a thera- 
peutic one. In many persons who have had repeated attacks of acute 
aero-otitis media an adhesive form of chronic otitis media develops, 
with subsequent deficiency of hearing. This condition is greatly, 
improved by tympanic injection therapy. It has been shown that the 
deficiencies of hearing particularly benefited by the intratympanic 
injection of ethylmorphine hydrochloride are those which arise in cases 
of chronic nonsuppurative inflammation of the middle ear.‘ 


The accumulation of nonpurulent middle ear secretions is not 


peculiar to acute aero-otitis media alone. It is frequently observed in 


2. Kos, C. M.: Otolaryngological Problems in Aviation Medicine, Texas State 
J. Med. 38:281, 1942. 

3. Lederer, F. L.: Diseases of the Ear, Nose and Throat, Philadelphia, F. A. 
Davis Company, 1938, p. 121. 

4. Trowbridge, B. C.: Injection of the Tympanum for Chronic Conductive 
Deafness and Associated Tinnitus Aurium: A Preliminary Report on the Use 
of Ethylmorphine Hydrochloride, Arch. Otolaryng. 39:523 (June) 1944 


I 





TROWBRIDGE—TREATMENT OF AERO-OTITIS MEDIA — 263 


acute catarrhal otitis media, subacute catarrhal otitis media, secretory 
catarrh and serous otitis media. In these hypovirulent forms of middle 
ear inflammation the accumulation of intratympanic secretions is the 
result of a mechanical disturbance of the eustachian tube. The 
eustachian tube closes, and the closure is followed by absorption of 
oxygen in the middle ear, resulting in negative pressure within the 
tympanum similar in nature to that developed in acute aero-otitis media. 
The vacuum produced often causes transudation of fluids from the lining 
mucosa of the middle ear. Factors which cause closure of the eustachian 
tube or interfere with its functioning are adenoidal growths, recurring 
nasopharyngitis, enlargement of tonsils, allergic rhinitis, acute rhinitis, 
acute eustachian salpingitis and nasopharyngeal irritation from swim- 
ming. Serous otitis media is not uncommonly observed following 
prolonged ether anesthesia. The treatment of the condition per se 
is by aspiration. If a residual impairment of hearing persists after 
one month, the tympanum should be treated by injection of a 5 per cent 
solution of ethylmorphine hydrochloride.* 


CONCLUSIONS 
1. The aspiration of the tympanum described is the most effective 
method of relieving the symptoms of acute aero-otitis media and 
shortening the period of convalescence. 
2. The safety valve effect of the pinpoint perforation of the tympanic 
membrane permits resumption of flying if circumstances require this. 
3. Aspiration of the straw-colored transudates, serosanguinous 
secretions and hemorrhagic exudates of the tympanum prevents their 
being organized into adhesive processes which result in permanent 
impairment of hearing. 


4. Aspiration removal of nonpurulent tympanic secretions is the 


ost effective therapeutic measure for obtaining prompt recovery from 
acute catarrhal otitis media, subacute catarrhal otitis media, secretory 


catarrh and serous otitis media and preventing the hearing deficiencies 
secondary to these conditions. 


194 Plaza Time Building. 








CONTACT ULCERS AND LARYNGEAL TUBERCULOSIS 


HENRIK JOHANSEN, M.D. 
AND 


WILLIAM KIAER, M.D. 
COPENHAGEN, DENMARK 


HE CONCEPT of contact ulcers of the larynx was first advanced 
by Chevalier Jackson’ in 1928, but since then the literature on 
this lesion has been rather scanty. As early as 1926, however (and 
also in 1937) Blegvad? called attention to laryngeal tuberculosis that 
manifests itself in swelling and redness of the mucous membrane of the 


vocal processes. In some cases he found ulcerations here. In addition, 


two case reports on nontuberculous contact ulcerations were published 
by Videbech* and Hagerup.* In 1942 Blegvad* discussed the possi- 
bility of tuberculosis as the cause of contact ulcers. He arrived at the 
conclusion that when one is faced by these ulcerations one should always 
think of the possibility that pulmonary tuberculosis is present, in con- 
trast to what had been assumed previously. At the same time, Blegvad 
advanced the hypothesis that some of these ulcerations might be 
instances of pachyderma laryngis localized to the vocal processes alone, 
without involving the interarytenoid region. 

Even though few autopsies with histologic examination of contact 
ulcers have been reported so far, numerous biopsy reports on such ulcera- 
tions have been published. Our experience has shown, however, that 
even when the entire suspected area is examined histologically at 
autopsy, it is often necessary to make serial sections in order to demon- 
strate any tuberculous changes. We believe, therefore, that a negative 


From the Ear, Nose and Throat Clinic of the @resund Hospital (Chief 
Physician, N. R. Blegvad, M.D.) and the Pathological Institute of the Kom- 
mune Hospital (Chief Pathologist, Svend Petri, M.D.). 

1. Jackson, C.: Contact Ulcer of the Larynx, Ann. Otol., Rhin. & Laryng. 
37:227, 1928. 

2. (a) Blegvad, N. R.: Diagnostic du début de la tuberculose du larynx, 
Acta oto-laryng. 10:508, 1927; (b) Discussion on the Problem of Early Laryngeal 
Tuberculosis, Proc. Roy. Soc. Med. 30:221, 1937. 

3. Videbech, H.: Jackson’s laryngeale kontaktsaar, Dansk m. selsk. Forhandl., 
1938, p. 144. 

4. Hagerup, G.: Contact Ulcer, Ugesk. f. leger 100:1117, 1938. 

5. Blegvad, N. R.: Contact Ulcer of the Larynx, Nord. med. 23:1347, 1943. 
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result with regard to specific changes in the usually small pieces of tissue 
removed on biopsy is to be accepted only with reservation. 

We have therefore gathered material on patients with contact ulcers 
observed in the @resund Hospital within the period from the middle of 
1941 to the middle of 1946, because, among other reasons, a considerable 
number of autopsies have been performed on such patients. The 
@Mresund Hospital is the municipal tuberculosis hospital of Copenhagen, 
in which patients with the more advanced stage of the disease are 
treated, while those with a milder form are treated in sanatoriums in 
the vicinity of Copenhagen. (The @resund Hospital also has a depart- 
ment of pulmonary surgery, in which patients with nontuberculous pul- 
monary lesions are also treated.) 

During this five year period 19 patients altogether presented 
laryngeal diseases which, according to Chevalier Jackson,’ should be 
designated as contact ulcers. Of these 19 patients, 17 had severe pul- 
monary tuberculosis and 2 had nontuberculous lesions of the lung. The 
examinations of the posterior and lateral walls of the larynx mentioned 
in the case records were performed with ter Kuiles mirrors ; the routine 
examination was given to all patients who were not too exhausted to 
take them and in whom a lesion in the interarytenoid region or on the 
vocal processes was either suspected or known to be present. Direct 
laryngoscopy was not performed on the tuberculous patients, partly 
because we believe that equally good information may be obtained with 
our method, but especially because we believe that direct laryngoscopy 
may aggravate laryngeal tuberculosis already present. 

It may be wondered why only one vocal process was examined 
microscopically, even when autopsy revealed a bilateral disease. The 
reason for this is that prior to the present report no particular interest 
was taken in these ulcerations and hence the histologic examination in 
support of the macroscopic findings was limited to one side, whether 
the lesion was unilateral or bilateral. 


REPORT OF CASES 
The following case records are given merely as brief abstracts, only 
the microscopic observations being reported in detail. The Wassermann 
reactions were negative in all the cases. 


Case 1—A man aged 38, a bookbinder, died on Oct. 25, 1942, of bilateral 
pulmonary tuberculosis. 

Examination of Larynx.—On Jan. 11, 1940 no abnormality was found. On 
April 15, both vocal processes were slightly red and irregularly swollen. On 
June 10, there was an unquestionable ulceration of both vocal processes, besides 
redness and swelling of the right vocal cord. On Oct. 1, 1942, a slight redness 
of the entire mucous membrane was noted, especially of the vocal cords. On 
the left vocal process, a sharp-edged depression was seen on the right, pale 
granulations. 
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Autopsy.—On the right vocal process, a deep ulcer was seen, extending out 
on the vocal cord and measuring about 1 cm. in length and 2 to 3 mm. in width. 
\ similar ulcer, but only half as large, was seen on the left vocal process. 

Microscopic Examination——Sections from the right vocal process showed a 
large ulceration with undermined edges, an accumulation of inflammatory cells, 
besides epithelioid cells and giant cells in the marginal areas. In several places 
the inflammatory changes extended to the hyaline cartilage, which showed 
beginning sequestration. 

The histologic diagnosis was tuberculosis of the right vocal process, with large 
ulceration. 

Case 2.—A man aged 41, a musician, died on May 2, 1943, of bilateral pul- 
monary tuberculosis with cavitation. 

Examinations of Larynx.—On the patient’s first admission, one year before, 
both vocal processes had shown a transitory redness; on the last admission, the 
patient was moribund and laryngoscopy was not performed. 

Autopsy.—On each vocal process there was an ulceration nearly the size of 
a hempseed. 

Vicroscopic Examination.—Sections from the right vocal process showed a 
surface partially lined with stratified squamous epithelium, normally differen- 
tiated, of medium thickness and without cornification. There were several small 
ulcerations, some of them slightly undermined; in the connective tissue stroma, 
in areas corresponding to the ulcerations, were seen round cell infiltration and 
granulation tissue formation, with some epithelioid cells and a single giant cell 
of the Langhans type. The inflammatory processes appeared to make the pre- 
served surface epithelium bulge a little; in one place they extended down to a 


iairly large piece of hyaline cartilage that showed beginning destruction. 


The histologic diagnosis was tuberculosis of the right vocal process, with 
small ulcerations. 

Case 3—A woman aged 23, a housewife, died on Aug. 19, 1943, of bilateral 
pulmonary tuberculosis. 

Examination of the Larynx—On Feb. 3, 1942 examination showed extensive 
infiltration of the interarytenoid region. 3iopsy indicated tuberculosis, with 
ulcerations. 

On her last admission, the patient was in such bad condition from tuberculous 
meningitis that no real examination of the larynx could be made. 

Autopsy.—In the interarytenoid region, and especially on the vocal processes, 
the mucous membrane was slightly nodular, without macroscopic ulceration. 

Microscopic Examination.—In sections from the left vocal process the mucous 
membrane showed several small and larger partially confluent heaps of epithelioid 
cells, together with many Langhans giant cells, a few areas of necrosis and, in 
addition, a ‘rather pronounced lymphocyte infiltration. The nodular bulging of 
the surface was due to the inflammatory processes, and in a rather large area the 
epithelial lining was completely absent. There the specific changes formed the 
surface of the tissue, which, in this area too, was slightly convex, without any 
undermining. The hyaline cartilage was not affected by the ulceration, but in 
some places the proliferation of epithelioid cells extended down to the perichon- 
drium, which there became detached, (fig. 1). 

The histologic diagnosis was pronounced tuberculosis of the left vocal process, 


with moderate superficial ulceration. 
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Fig. 1 (case 3)—A, hypertrophic tuberculosis of the vocal process with super- 
ficial, not undermined, ulceration; x 35. J&B, lively proliferation of epithelioid 
cells, with many giant cells; only slight necrosis: x 100. 
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Case 4—A man aged 36, a stoker, died on Dec. 30, 1943, of bilateral pul- 
monary tuberculosis with cavitation. 

Examination of Larynx.—On December 17, examination showed irregular 
swelling of the mucous membrane of both vocal processes and red, thickened 
vocal cords. 

Autopsy.—Both vocal processes showed a somewhat plateau-like, elevated and 
ulcerated area the size of a large hempseed. Both vocal cords were swollen, and 
the right was possibly ulcerated. 

Microscopic Examination.—In sections from the right vocal process, the sur- 
face was seen to be lined with stratified, normally differentiated, noncornifying 
squamous epithelium, which ranged from thin to moderately thick. In one area the 
epithelium had disappeared; there the surface was slightly depressed but not under- 
mined, consisting of somewhat old, partly necrotic granulation tissue. Corre- 
sponding to this area, the stroma was strongly infiltrated with round cells, but 
no epithelioid cells or giant cells were seen. Another area showed a large 
accumulation of epithelioid cells with central necrosis. Owing to the sectioning 
of the specimen, it was uncertain whether there was any ulceration in this area. 
In addition, the specimen showed numerous normal glands with normal or slightly 
cystic excretory ducts and also a piece of hyaline cartilage that stained poorly 
but showed no definite pathologic changes. 

The histologic diagnosis was tuberculosis of the right vocal process with 
slight ulceration. 

Case 5.—A mechanic, aged 58, died on Feb. 23, 1944 of bilateral pulmonary 
tuberculosis with cavitation. 

Examination of Larynx.—On Oct. 1, 1942 the mucous membrane of both vocal 
processes was rather intensely red and somewhat irregularly swollen, especially the 
left. On Dec. 6, 1943, there was an irregular, probably ulcerated, area on each vocal 
process. On Dec. 27, 1943, granulations were seen on the vocal processes as 
well as in the interarytenoid region. 

Autopsy—tThe right vocal process was the site of a deep ulceration, extending 
2 to 3 mm. out on the vocal cord. The mucous membrane of the left vocal process, 
the posterior part of the vocal cord and the right half of the interarytenoid 
region was slightly granular, without marcroscopic ulceration. 

Microscopic Examination—Sections from the right vocal process showed a 
fairly large, superficial, nonundermined ulceration covered by a thin layer of 
fibrinopurulent exudate. Especially corresponding to this area, the connective 
tissue stroma, with somewhat cadaverous changes, showed many partly confluent 
accumulations of epithelioid cells with necrosis, scattered Langhans giant cells 
and pronounced accumulation of lymphocytes. Similar but less pronounced specific 
inflammatory processes were seen beneath the preserved part of the squamous 
epithelium. In some places, these changes extended down to the cartilage, which, 
however, appeared not to be affected. 

The histologic diagnosis was tuberculosis of the right vocal process with 
extensive ulceration. 

Case 6.—A male factory worker, aged 38, died on March 19, 1945, of bilateral 
pulmonary tuberculosis with cavitation. 

Examination of the Larynx.—On Nov. 8, 1944 slight redness of the left vocal 
process and pale swelling of the left false vocal cord were observed. There was 
a questionable pale infiltration of the interarytenoid region. On Jan. 8, 1945, 
there was still pronounced swelling of the left false vocal cord, with no definite 
abnormality in the interarytenoid region, edema and swelling of the left true vocal 
cord and still some redness of the left vocal process. 
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Autopsy——The mucous membrane in the interarytenoid region was slightly 
granular. The left vocal process presented a small elongated ulceration; the 
right vocal cord was slightly thickened and nodular, without macroscopic 
ulceration. 

Microscopic Examination—Sections from the left vocal process showed a 
small but deep ulceration, extremely undermined; it extended down under a piece 
of hyaline cartilage. The ulceration was limited by more or less necrotic granu- 
lation tissue, with a few areas of caseous necrosis and moderate epithelioid cell 
formation; no giant cells were observed. 

The histologic diagnosis was tuberculosis of the left vocal process with 
ulceration. 

Case 7.—A man aged 76, an artist, died on July 6, 1945, of tuberculosis of the 
left lung. 

Examination of the Larynx— Monthly examinations were made during the 
last year before death, without demonstration of any abnormality. Owing to the 
poor state of the patient, however, examination was rather difficult during 
the last six months. 

Autopsy.—The left vocal process showed a superficial ulceration of lentil size. 
There was no other abnormality in the larynx. 

Microscopic Examination—Sections from the left vocal process showed a 
rather large, slightly undermined ulceration, affecting the superficial layer of 
the hyaline cartilage, which was partly destroyed, and reactive leukocyte infiltra- 
tion. In one of the sections, the marginal parts of the ulceration showed two 
small, though typical, heaps of epithelioid cells; in the same area, in another 
section, a single Langhans giant cell was seen. In addition, there was moderate 
round cell infiltration. There was no epithelial hyperplasia. 

The histologic diagnosis was tuberculosis of the left vocal process with rather 
marked ulceration. 

Case 8.—A man, aged 33, an office clerk, died on Sept. 29, 1945, of pulmonary 
tuberculosis of the right lung with cavitation and empyema. 

Examination of Larynx—The mucous membrane of both vocal processes was 
slightly irregular and red on Jan. 31, 1944. On Sept. 13, 1945, slight swelling of 
the inferior surface of the left vocal cord was noted. 


Autopsy.—The left vocal process was the site of a frayed, rather superficial 
ulceration, which was not undermined and hardly the size of a lentil; there was 


no other abnormality of the larynx. 

Microscopic Examination.—Sections from the left vocal process showed a 
pronounced, rather superficial ulceration, slightly undermined on one side and 
bordered by a rather narrow zone of granulation tissue, with fibroblasts and thin- 
walled vessels. Among the inflammatory cells, lymphocytes were greatly pre- 
ponderant; and since an area of necrosis was found at one side of the ulcer 
and two heaps of epithelioid cells, together with Langhans giant cells, were 
seen elsewhere in the specimen independent of the ulcer, the lesion most likely 
was of tuberculous nature, even though no unquestionable epithelioid cells were 
demonstrated in direct relation to the ulcer. No cartilage was seen in the 
specimen. 

The histologic diagnosis was ulcer, presumably of tuberculous nature, of the 
left vocal process. 

Case 9.—A man aged 36, an instrument maker, had a clinical diagnosis of pul- 
monary tuberculosis of the right lung with cavitation. 
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Examinations of Larynx—There were redness, swelling and probably ulcera- 
tion of the left vocal process on Sept. 26, 1941. On October 2, the mucous mem- 
brane of both vocal processes was intensely red and irregular, and the right side 
was swollen, in addition; on the left side was an area of depression. On October 
Y, examination revealed no abnormality of the posterior wall. On the right 
lateral wall the vocal process was red but not irregular or ulcerated; on the left 
lateral wall, the vocal process was intensely red, swollen and probably ulcerated. 
\ fairly large piece of mucous membrane was excised from the left vocal process, 
a smaller piece from the right 

Microscopic Examination—The fragment of tissue from the right side was 
too small for diagnosis. 

Sections from a piece of tissue, the size of a hempseed, from the left side 
showed a suriace partly lined with stratified columnar epithelium, partly with 
Stratified, normally differentiated squamous epithelium, from slight to medium 
thickness, noncornifying and slightly infiltrated with leukocytes. Corresponding 
to the transitional zone, the hyperemic, edematous connective tissue stroma showed 
several large, partly confluent, accumulations of epithelioid cells with slight 
necrosis and several Langhans giant cells, with rather marked lymphocytic infiltra 
tion in the surrounding tissue. There was a defect in the epithelium, presum 
ably a true ulceration, but the vital reaction was strikingly slight, and no 
undermining was seen 

The histologic diagnosis was tuberculosis of the left vocal process, presumably 
with ulceration 

Case 10.—A man aged 31, a brewery worker, had a clinical diagnosis of 
tuberculosis of the left lung with cavitation and chronic alcoholism. 

Examinations of the Larynx.—On Dec. 6, 1940 and on March 13, 1941 there 
were apparently no indications of abnormality at either examination. On Dec. 13, 
1941, the mucous membrane of both vocal processes was red, with marked 
irregular swelling. On Jan. 9, 1942, examination revealed no abnormality of 


the posterior walls. The right and left walls showed granulations on both sides. 


Excision of tissue was made from both vocal processes. 

Vicroscopic Examination.—The specimen from the right vocal process was 
minimal, and its plane of section was unsuitable for examination for ulceration 
No definite specific inflammatory changes were evident 

Sections from two pieces of tissue (from millet seed to hempseed size) from 
the left vocal process showed the surface to be lined with stratified, noncornifying, 
normally differentiated squamous epithelium of medium thickness, in some places 
permeated by quite a number of leukocytes. In one place a superficial, not under 
mined ulceration, of which the rather scanty granulation tissue was covered by 
a thick layer of fibrinopurulent exudate, reached the level of the epithelial sur- 
face. In the connective tissue stroma, which contained no cartilage or glands, 
a rather marked round cell infiltration was seen with a few partly necrotic 
accumulations of epithelioid cells, together with a single Langhans giant cell. 

The histologic diagnosis was tuberculosis of the left vocal process with slight 
ulceration 

Case 11.—A man aged 60, a spinning-mill worker, had a clinical diagnosis 
of bilateral pulmonary tuberculosis. 

Examination of Larynx.—On Sept. 27, 1943 both vocal cords were intensely 
red, somewhat swollen, with a slightly irregular margin, in particular posteriorly, 
where possibly there was some ulceration. On October 20, the redness subsided 
and was limited to the posterior part of the vocal cords. On November 3, there 


appeared to be possible ulceration of both vocal processes. On November 27, no 
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abnormality of the posterior wall was noted. On the right lateral wall the mucous 
membrane was somewhat red and swollen over the vocal process, where probably 
there was ulceration. On the left lateral wall, the vocal process was red and 
swollen, but without visible ulceration. An excision of tissue was made from 
the right vocal process. 

Microscopic Examination.—The surface of several small pieces of tissue was 
lined partially with stratified noncornifying squamous epithelium (thick to thin), 
with transition to stratified columnar epithelium. In particular, corresponding to 
the zones of transition, defects were found in the epithelial lining, and the con 
nective tissue here showed extensive dark cellular streaks, as in chronic irrita- 
tion. In addition, the connective tissue stroma was the site of several large 
accumulations of epithelioid cells with scattered giant cells of the Langhans type, 
and areas of necrosis here and there. Moderate round cell infiltration and granu- 
lation tissue formation were seen between the heaps of epithelioid cells. The 
fragments of tissue were torn too much for the establishment of definite, limited 
ulcerations. No cartilage or glands was seen in the fragments examined. 

The histologic diagnosis was tuberculosis of the right vocal process, pre- 
sumably with ulceration. 

Case 12.—A man aged 45, a traffic clerk, had a clinical diagnosis of bilateral 
pulmonary tuberculosis with cavitation and diabetes mellitus. 

Examination of Larynx —On Dec. 1, 1943 there was an unquestionable pro- 
nounced irregular swelling and some redness of the left vocal process. On 
December 17 no abnormality of the posterior wall or of the right lateral wall was 
noted. On the left lateral wall the mucous membrane of the vocal process was 
thickened, with irregular granulations. Tissue was excised from the left vocal 
process. 

Microscopic Examination—The fragment of tissue was hardly of millet seed 
size. Its surface was lined with a thin stratified, normally differentiated, non 
cornifying squamous epithelium, with transition to stratified columnar epithelium. 
There were noticeable round cell infiltration of the connective tissue stroma and 
several small accumulations of epithelioid cells, together with a single Langhans 
giant cell and slight necrosis. In several sections, at a certain point, the epithelial 
lining was very thin, and in one section, corresponding to this area, was a small 
superficial, not undermined ulceration covered by a layer of fibrin. No glands 
or cartilage were seen in the specimen. 

The histologic diagnosis was tuberculosis of the left vocal process with slight 
ulceration. 

Case 13.—A man aged 20, a cigarmaker, had a clinical diagnosis of bilateral 
pulmonary tuberculosis with cavitation. 

Examination of Larynx—On Oct. 22, 1944 the entire left vocal cord was 


slightly red, with congested vessels on the surface; there was distinct ulceration 
of the left vocal process, and perhaps also in the left angle, where the mucous 
membrane was somewhat red. On Jan. 12, 1945, no abnormality of the posterior 
wall or of the right lateral wall was noted. On the left lateral wall the vocal 


process was pink, with ulceration. Tissue was excised from this area. 
Microscopic Examination—Sections from two hardly pinhead-sized fragments 
of tissue showed the surface to be lined with stratified, moderately thick, normally 
differentiated, noncornifying squamous epithelizm, permeated by many leukocytes. 
The extreme margin of one of these tissue fragments showed a part of a dish- 
shaped depression in the stroma, and there the epithelial lining was absent. The 
underlying tissue was the site of some necrosis, and numerous leukocytes were 
seen here. The rest of the stroma showed pronounced lymphocytic infiltration, 
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several Langhans giant cells and some epithelioid cell formation. The other tissue 


fragment was the site of distinct necrosis. 
The histologic diagnosis was tuberculosis of the left vocal process, with 


ulceration. 





a 











Fig. 2 (case 14).—A, large undermined tuberculous ulcer of the vocal process; 


x 22. B, floor of the ulcer with epithelioid cells, giant cells and necrosis; 


x 100. 
Case 14—A man aged 78, an old age pensioner, died on March 14, 1946, of 


bilateral pulmonary tuberculosis. 
Examination of Larynx—There was some redness of the posterior part of 


the left vocal cord, probably ulceration of the left vocal process, on Sept. 20, 
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1945. On October 29, no abnormality of the posterior wall or of the right lateral 
wall was observed. On the left lateral wall there was infiltration of the left 
vocal process with superficial ulceration. An excision of tissue was made from 
the left vocal process. This, however, showed merely pronounced unspecific 
inflammation. Subsequent laryngoscopic examinations showed the same features 
that were seen on October 29. 

Autopsy—On the left vocal process there was an oval, rather deep, slightly 
undermined ulceration, hardly the size of a hempseed, extending a little onto 
the vocal cord (fig. 2). 

Microscopic Examination—Sections from the left vocal process showed a 
deep, decidedly undermined ulceration, with destruction of the perichondrium and 
involvement of the superficial layer of the hyaline cartilage, which had undergone 
pronounced calcification. The ulceration was limited by abundant granulation 
tissue, richly vascularized and containing several large confluent accumulations of 
epithelioid cells, with areas of necrosis and Langhans giant cells (fig. 2B). 
Beneath the preserved epithelium were pronounced typical tuberculous changes, 
with several smaller accumulations of epithelioid cells, slight necrosis, Langhans 
giant cells and rather noticeable round cell infiltration. 

The histologic diagnosis was tuberculosis of the left vocal process, with 
ulceration. 

Case 15.—A man aged 22, a bookbinder, died on Sept. 10, 1944, of bilateral 
pulmonary tuberculosis and intestinal tuberculosis. 

Examinetion of Larynx —On June 3, 1944 slight redness and irregular swell- 
ing of the left vocal process were noted; these conditions were observed also on 
August 3. 

Autopsy.—The left vocal process was the site of a rather deep oval ulceration, 
a little larger than a hempseed, extending a little onto the true vocal cord. 

Microscopic Examination—The surface was lined with stratified squamous 
epithelium. In one place there was a rather large, slightly undermined ulcera- 
tion with a slightly irregularly wavy floor. Superficially, there was a layer of 
fibrinopurulent exudate, covering partly necrotic and partly well preserved granu- 
lation tissue. To a rather large extent, the surrounding tissue was the site of 
infiltration of leukocytes and lymphocytes. The ulceration also affected the super- 
ficial layer of the cartilage. One of the sections showed a few small but unques- 
tionable heaps of epithelioid cells; no giant cells or areas of necrosis were noted. 

The histologic diagnosis was tuberculosis of the left vocal process to a slight 
degree, with pronounced ulceration. 

Case 16.—A man aged 24, a fireman, died on Oct. 21, 1942, of bilateral pul- 
monary tuberculosis. 

Examination of Larynx—During the first part of the patient’s stay in the 
hospital, laryngoscopy was out of the question. On Sept. 25, 1942 a slight redness 
was noted, particularly in the posterior part. On October 20, a large ulceration 
was observed posteriorly on the right side of the larynx, with a fissure running 
along the margin of the right vocal cord. 

Autopsy.—Corresponding to the area of the right vocal process was an ulcera- 
tion almost the size of a pea. 

Microscopic Examination.—Sections from a block of tissue, the size of a bean, 
from the right vocal process showed the surface to be lined with stratified, 
normally differentiated, noncornifying squamous epithelium. Over a rather large 
area the epithelium was sloughed off, and in the area corresponding to it, there 
was abundant, moderately protruding granulation tissue without specific changes. 
In other areas a rather pronounced subepithelial accumulation of lymphocytes 
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was seen, with a few large heaps of epithelioid cells and typical Langhans giant 
Deeper in the tissue, mucous glands and striated muscle fibers were seen, 


cells. 
In all the sections the specific tissue changes 


without inflammatory changes. 
were located strikingly far from the ulceration and the granulation tissue. 

The histologic diagnosis was tuberculosis of the right vocal process, with a 
subchronic ulcer of this process. 

Case 17.—A woman aged 67, 
bilateral pulmonary tuberculosis. 

Examination of Larynx.—No definite abnormality was seen at an examination 
made on Sept. 13, 1944 with the patient in bed. 

{utopsy—The left vocal process presented a rather deep ulceration, a little 
A small superficial defect in the mucous membrane was 


an old age pensioner, died on Sept. 20, 1944, of 


larger than a hempseed. 
seen in the middle of the interarytenoid region. 





oe 
be ter Mee Bed «| 


wee a 








(case 18).—Large unspecific ulcer of the vocal process; 


Microscopic Examination.—Sections from the left) vocal process showed a 


single deep, strongly undermined ulceration that affected the cartilage. In_ the 
surrounding areas were noted pronounced, chiefly exudative inflammatory 
Most of the inflammatory cells were lymphocytes and plasma cells 
In close relation to the cartilage was a 


They were 


processes. 
but a few leukocytes were also seen 
single small roundish heap of rather light, slightly elongated cells. 
such cells were not demonstrable in any of the 


not quite typical epithelioid cells ; 
This heap of cells sug 


sections, nor were giant cells or areas of necrosis seen. 
gested tuberculosis, but the changes were too scanty and too atypical for 
definite diagnosis. 


The histologic diagnosis was subchronic ulcer of the left vocal process 


(tuberculosis ?). 


Case 18.—A man aged 34, a shoemaker, with schizophrenia, died on Oct. 11, 


1945, of an abscess of the right lung and empyema of the right pleural cavity. 
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sputum. On admission, the 


No tubercle bacilli had been demonstrated in the 
bronchoscopy was also not 


patient was not well enough for laryngoscopy; 


performed. 

















Fig. 4 (case 18).—A, floor of the ulcer with fibrinopurulent exudate and 


unspecific granulation tissue. 2B, unspecific inflammatory changes around the 
cartilage; « 100. 

Autopsy.—On the upper margin of the left vocal process, there was a slightly 
undermined, sharp-edged, deep ulceration (a little larger than a lentil), presumably 


affecting the cartilage too. No evidence of tuberculosis was seen in any of the 


other organs. 
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Microscopic Examination —In sections from the left vocal process the surface 
was found to be lined with stratified columnar epithelium, with transition to strati- 
fied, thin, normally differentiated, noncornifying squamous epithelium. Sub- 
epithelially, throughout the sections there was slight to moderate round cell 
infiltration. The inflammatory processes did not extend down into the numerous 
glands. In one place there was a deep, not undermined, ulceration showing 
beginning detachment and destruction of the cartilage. The floor of the ulcer 
was covered by fibrinous masses with an admixture of red and white blood 
cells. There was a slight proliferation of connective tissue in the surrounding 
areas, but only moderate granulation tissue formation. There was no evidence 
of tuberculosis. 

The histologic diagnosis was subacute ulcer of the left vocal process, with 
subchronic inflammation of this process. 

Case 19.—A man aged 50, a chauffeur, died on Dec. 28, 1945, after an opera- 
tion for bronchiectasis of the left lung. No tubercle bacilli were demonstrated 
in the sputum. 

Examination of Larynx.—On Dec. 22, 1945, in the department of pulmonary 
surgery, direct bronchoscopy was performed without any abnormality of the 
vocal cords being observed. However, no particular attention was paid to the 
vocal processes. 

Autopsy—tThe right vocal process was the site of an elongated, deep, under- 
mined ulceration, nearly the size of a hempseed, that extended a little onto the 
true vocal cord. On the left vocal process the mucous membrane was decidely 
hyperemic and slightly frayed over an area a little larger than a hempseed. No 
sign of tuberculosis was found anywhere in the other organs. 

Microscopic Examination.—The preparation of the left vocal process was 
unsuccessful. Sections from the right vocal process showed a medium-sized 
defect in the epithelial lining and, corresponding to it, a rather thick layer of 
fibrin, beneath which the connective tissue stroma was edematous, with dilatation 
of the blood vessels and rather definite infiltration with leukocytes, besides some 
lymphocytes. The inflammatory changes did not quite extend to the cartilage 
but expanded somewhat beneath the epithelium. There the round cell infiltra- 
tion was more conspicuous. No particular loss of substance corresponding to the area 
of ulceration was seen, nor any granulation tissue proper. There was no evi- 
dence of tuberculosis. Sections from the lung showed no sign of tuberculosis. 
The histologic diagnosis was acute ulcer of the right vocal process, with subacute 
inflammation. 


COMMENT 


Of the 17 patients with pulmonary tuberculosis (cases 1 to 17) in 
whom contact ulcers have been demonstrated, we have been able to show 
histologically that no less than 14 (cases 1 to 7 and 9 to 15) presented 
unquestionable tuberculous ulcerations. In 2 patients (cases 8 and 16) 
the specific changes were located strikingly far from the ulceration 
itself and the granulation tissue, and hence their etiologic unity seems 


somewhat uncertain. Finally, in 1 patient (case 17) the specific changes 
were so scanty and so little typical that the diagnosis of tuberculosis 
could not be made with certainty. 
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In the 2 patients who did not have pulmonary tuberculosis (cases 18 
and 19), the histologic examination showed the ulcers to be typically 
unspecific. 

All the 17 tuberculous patients in whom contact ulcers were demon- 
strated had had severe pulmonary lesions, with masses of tubercle 
bacilli in the sputum. Of these patients, 15 were men and 2 were 
women, aged 20 to 78. For 12 (cases 1 to 8 and 14 to 17), the histo- 
logic diagnosis was made on the basis of autopsy specimens, while for 
the remaining 5 (cases 9 to 13) it was made on the basis of biopsy. 

For 4 patients (2, 3, 7 and 17) any thorough laryngoscopy was out 
of the question, on account of their debility and, consequently, poor 
cooperation. In only about half of the remaining 13 patients had it 
been possible by indirect laryngoscopy (employment of ter Kuile 
mirrors included) to demonstrate ulcers of the vocal processes; while 
of the others, merely a description has been given of the formation of 
granulation tissue on the vocal processes, or only of the redness and 
swelling of the mucous membrane. 

At autopsy far more ulcerations were demonstrated macroscopically. 
When the ulcerations were not observed more frequently on mirror 
examination, it was undoubtedly because they were concealed by the 
granulation tissue, and, perhaps, also because examination with two 
mirrors used at the same time requires considerable experience. Nor is 
it to be wondered at that sometimes the examiner fails to recognize 
by means of mirrors the ulcerations that may be difficult, even at autopsy, 
to see with the naked eye. 

The demonstrated ulcers of the vocal processes by no means may 
be said to have been a part of any extensive ulcerative or proliferative 
tuberculosis of the larynx, for in about two thirds of the cases the con- 
tact ulcer was the only demonstrable sign of laryngeal tuberculosis. 
In 3 patients there was simultaneous swelling of the corresponding vocal 
cord; 2 presented small granulations in the interarytenoid region, and, 
finally, 1 showed in this region slight defect (that is, very scanty 
changes) of the mucous membrane. It should be kept in mind that 
autopsy was performed in two thirds of the cases, and the larynx, 
cut open anteriorly, was examined thoroughly, with a special view 
to observing the presence of tuberculous changes in places other than 
in the vocal processes. 

It has long been realized that laryngeal tuberculosis may mani- 
fest itself only in ulceration of the vocal process. Thus, as early as 
1890, Fraenkel ® stated that examination of 16 patients with laryngeal 


tuberculosis, who died of pulmonary tuberculosis, revealed ulcerations on 


6. Fraenkel, E.: Untersuchungen iiber die Aetiologie der Kehlkopftubercu- 
lose, Virchows Arch. f. path. Anat. 121:523, 1890. 
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the vocal process, and in 5 of these 7 it was the only demonstrable 


evidence of laryngeal tuberculosis. 
So both the findings reported by Fraenkel ® and our own findings in 
the present material are in conflict with a statement made in the 


Jackson and Jackson? textbook: 


Tuberculous ulcers are not limited to the area above mentioned for contact ulcer, 
the accompanying pallor of the mucosa, the turban epiglottis, the pyriform ary- 
epiglottic folds and the interarytenoid ulcer give a picture that in no way resembles 


that of contact ulcer. 


We believe that a contact ulcer may well be—and often is—the only 
manifestation of tuberculosis in the larynx. 

Considering the sex distribution of the patients, it is a striking fact 
that this lesion occurs predominantly in men, the ratio of men to women 
in the present material being 15 to 2. This fact has also been empha- 
sized by jackson and Jackson,’ who stated that the disease is encoun- 
tered almost exclusively in men. Within the five year period from 
which our material originates, a practically equal number of men and 
women have been admitted with pulmonary tuberculosis, so that the 
character of the patient material does not explain the great difference 
in the sex distribution. As reported by Blegvad* from observations 
made during the period from 1916 to 1934 in the ear, nose and throat 
clinic of the @resund Hospital, practically the same number of men and 
women have been treated for all forms of laryngeal tuberculosis. Earlier 
statistics show the ratio between men and women for this lesion to be 
2:1 or 3:1 (Mayer,® Brauch*®). Thomson" found the same sex 
distribution as did Blegvad. The latest investigations by Myerson ™* 
and Wilson ** date from 1939 and 1941, respectively. In a series of 
1,000 patients each, both of these authors found the ratio of men to 
women with laryngeal tuberculosis to be 1.3 to 1. 


7. Jackson, C., and Jackson, C. L.: Diseases and Injuries of the Larynx: 
A Textbook for Students and Practitioners, ed. 2, New York, The Macmillan 
Company, 1942, pp. 169-170. 

8. Blegvad, N. R.: Remarks on the Tuberculosis of the Larynx, Forhandl 
nord. Tuberc.-legeforen., 1935, p. 196. 

9. Mayer, E.: Die Tuberculose der oberen Luftwege, in Denker, A., and 
Kahler, O.: Handbuch der Hals-Nasen-Ohren-Heilkunde, Berlin, Julius Springer, 
1926, vol. 4, p. 83. 

10. Brauch, M.:  Klinisch-statistische Beitrage zur Frage der Kehlkopf 
Phthise, Monatsschr. f. Ohrenh. 55:230, 1921. 

11. Thomson, St. C.: The Prognostic Importance of Tuberculosis of the 
Larynx, Acta oto-laryng. 2:105, 1920. 

12. Myerson, M. C.: Some Phases of Tuberculosis of the Larynx, Ann. Otol., 
Rhin. & Laryng. 48:707, 1939. 

13. Wilson, G. E.: Diagnosis and Treatment of Tuberculosis of the Larynx 
and Contiguous Areas, Arch. Otolaryng. 33:145 (Feb.) 1941. 
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Thus, the sex distribution of tuberculous contact ulcers in patients 
with pulmonary tuberculosis deviates considerably from that of 
laryngeal tuberculosis, when all forms of this lesion are considered. 
On the other hand, the sex distribution in this series was nearly 
the same as that found for contact ulcers in nontuberculous patients. 
This might be taken to suggest that etiologic factors of these ulcerations 
in tuberculous patients are analogous to those of unspecific contact ulcers 

-e. g., excessive use of the voice or damage from alcohol and tobacco. 

As the most important etiologic factor in the appearance of contact 
ulcer, Chevalier Jackson ** emphasizes the hammer-anvil effect of the 
two vocal processes on quantitative or qualitative abuse of the voice. 
In the hospitalized, often exhausted, tuberculous patients an abuse of the 
voice is not likely to happen as often as when they are outside the 
hospital. On the other hand, the often violent, protracted and refractory 
cough may perhaps produce a somewhat similar mechanical strain on 
the thin mucous membrane lining the vocal processes as that which 
results from abuse of the voice. Furthermore, perhaps, in the often 
debilitated patient, the mucous membrane is less resistant because of 
a deficiency of vitamin A and B (resulting in painful deglutition) 
or because of dehydration. 

Another etiologic factor emphasized by Chevalier Jackson is the 
presence of chronic infections in the sinuses and in the nasopharynx, 
with continuous flow of secretion to the throat. In tuberculous patients 
this is replaced by the abundant expectoration, which in bedridden 
patients often seems to cover the posterior part of the larynx. 

While these factors may explain the appearance of the ulcers in the 
posterior part of the larynx, they offer no explanation of the great 
difference in the sex distribution of the patients in the present material. 
It must be assumed that the cough and the amount of secretion are not 
particularly different in men and women. The only relevant factor, 


perhaps, that may differ to some extent in men and women is inhalation 


of tobacco smoke, which undoubtedly is more prevalent among men. 
Furthermore, the possibility cannot be excluded that abuse of the voice 
had taken place prior to the establishment of the pulmonary tubercu 
losis and before the appearance of the laryngeal tuberculosis, thus 
establishing a locus minoris resistentiae on the vocal processes. 

As to the manner of origin of laryngeal tuberculosis, we believe that 
the theory of sputogenous infection is the prevailing one today, even 
though a few cases of solitary laryngeal tuberculosis have been reported. 
Thus, in the Danish Society of Otolaryngology, Strandberg '® has 


14. Jackson.!. Jackson and Jackson.? 
15. Strandberg, O.: Nogle tilfeelde af isoleret larynxtuberculose, Dansk m. 
selsk. Forhandl., 1934, p. 77. 
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reported 4 cases of solitary laryngeal tuberculosis (though not particu- 
larly contact ulcers). He pointed out himself, however, that only by 
autopsy can tuberculosis elsewhere in the organism be excluded. In only 
1 of his cases was autopsy performed ; the presence of tubercle bacilli had 
been demonstrated in the gastric lavage, and, besides, roentgenography 
had suggested the presence of pulmonary tuberculosis. No observations 
or microscopic examination of the lungs were recorded. 

In a discussion of the pathogenesis of tuberculous contact ulcers, the 
previously mentioned mechanical factor cannot be left out of considera- 
tion. The morbid process may result from an initially unspecific contact 
ulcer, which secondarily becomes infected from the bacilli-containing 
sputum; or the primary feature may consist of subepithelial elementary 
tubercles on the vocal processes, subsequently ulcerating through the 
mucous membrane in response to the aforementioned traumatic influ- 
ences. Thus, we would be dealing with primarily tuberculous 


ulceration. 

The appearance of such tuberculous elements beneath an apparently 
intact mucous membrane is well known elsewhere in the larynx, these 
elements arising from bacillary invasion through minute breaks in the 
continuity of the mucosal epithelium, through the excretory ducts of 
the glands or, perhaps, through the intact epithelium too—similar to 


what has been observed elsewhere in the organism, e. g., in the intestine. 
The histologic examinations here reported showed often very scanty 
tuberculous changes, since frequently the diagnosis was established only 
through serial section of the specimens involved. At first this might 
suggest that in such cases we were faced by poorly developed secondary 
infections. From experience we know, however, that also in case of 
ulcerations elsewhere in the larynx, where the mechanical factor does not 
assert itself, it may be difficult to demonstrate the tuberculous elements. 
As a matter of fact, this is true also of the rather rare nasal tubercu- 
losis. Finally, in biopsy of the vocal processes in cases in which the 
mucous membrane was red and swollen, we have often found tubercu- 
lous changes beneath normal, nonulcerating epithelium. 

Hence it seems reasonable to assume that in these ulcerations on 
the vocal processes one is dealing with a condition of subepithelial tuber- 
culosis in which the ulceration is promoted by mechanical factors, in 
keeping with the view presented by Hart and Mayer '* that catarrhal 
and mechnical damage to the mucous membrane promotes and is a 
condition essential to tuberculous changes in this structure. 


16. Hart, C., and Mayer, E.: Specifische Entziindung der Kehlkopf, in Henke, 
F., and Lubarsch, O.: Handbuch der speziellen pathologischen Anatomie und 
Histologie, Berlin, Julius Springer, 1928, vol. 3, pt. 1, p. 401. 
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Perhaps the great frequency of tuberculous processes in the patients 
with contact ulcers here reported on may be accidental and a review 
of other, and possibly larger, series of tuberculous patients may show 
unquestionably unspecific ulcerations on the vocal processes. But 
although Chevalier Jackson' reported 2 cases of unspecific contact 
ulcers in patients with pulmonary tuberculosis in whom the ulcers finally 
became tuberculous, we are more inclined to believe that from the very 
start these ulcers had been tuberculous and that the histologic diagnosis 
had been difficult, as is often the case. 

Of course, it is conceivable that contact ulcers apparently heal under 
prolonged economizing of the voice, while at the same time the presence 
of tuberculous ulcerations elsewhere in the larynx remains unnoticed, but 
this does not necessarily prove that the ulceration on the vocal process 
was nontuberculous. 

Although Peroni’? was unable, in an autopsy specimen from a 
tuberculous patient, to demonstrate any tuberculous changes in a con- 
tact ulcer, no decisive significance is to be assigned to this negative 
observation unless a serial section of the specimen was made. 

In the 2 patients who died of nontuberculous lesions (cases 18 
and 19) autopsy revealed clearcut contact ulcers, and in both the 
histologic examination showed simple unspecific inflammatory changes, 
as recorded. As to the cause in 1 case (case 19) we probably cannot 
quite exclude the possibility that the bronchoscopy performed six days 
before the patient died may have produced an injury to the mucous 
membrane with subsequent inflammatory changes—particularly since 
the microscopic changes observed had to be characterized as being 
recent. 

In order to elucidate whether ulcerations on the vocal processes 
are particularly frequent in debilitated persons with lowered resistance, 
a thorough examination was made of the larynx from fifty successive 
autopsies, taken at the old people’s home. In this way we found no 
less than 2 instances of contact ulcers of the larynx (cases 20 and 21). 

Case 20.—A man aged 75, an old age pensioner, died on Jan. 26, 1946, of 
bilateral bronchopneumonia. In addition, he had a severe cardiac lesion and athero- 
sclerosis. There had been practically no cough. Laryngoscopy was not per- 
formed, and no mention was made in the case record about hoarseness. 

Autopsy—The right vocal process presented a superficial, not undermined, 
ulceration, about 3 mm. long and 1 mm. wide. Otherwise the larynx appeared 
normal. No sign of tuberculosis was observed in any of the organs. 


17. Peroni, A.: Contact Ulcer of the Larynx: Pathologic Observations, Arch. 
Otolaryng. 17:741 (June) 1933. 
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Microscopic Examination—Sections from the right vocal process showed a 
dish-shaped depression, the marginal zone of which was lined with stratified squa 


mous epithelium, whereas on the areas corresponding to the floor of the ulcer 


there was an epithelial defect bordered by leukocyte-containing fibrin and a scanty 
amount of granulation tissue. The upper layer of the perichondrium was also 
affected. There was no evidence of necrosis, proliferation of connective tissue ot 
cicatricial changes Apart from the ulceration, the squamous epithelium was 
normal throughout, of medium thickness and neither cornifying nor parakera 
totic. Subepithelially there was extensive round cell infiltration which did not 
involve the glands. The inflammatory changes were not strikingly pronounced, 
corresponding to the site of ulceration, and there was no evidence of tuberculosis 

The histologic diagnosis was subacute ulcer of the right vocal process, with 


subchronic inflammation (fig. 5) 








Fig. 5 (case 20).—Unspecific ulcer of the vocal process; & 100. 


Case 21—A man aged 84, an old age pensioner, with senile dementia, died 
on March 30, 1946, of bronchopneumonia. There had been no annoying cough 
or hoarseness. In the last week before his death, a decubitus ulcer developed 
over the sacrum. Laryngoscopy was not performed 

<lutopsy.—The left vocal process was the site of a rather deep, not undermined, 
ulceration measuring 4 by 2 mm. The cartilage was not bared. The right vocal 
process showed a more superficial ulceration not undermined and measuring 3 by 
Imm. The rest of the larynx appeared normal. There was no evidence of tubercu- 
losis in any organ. 

Microscopic Examination.—In sections from the left vocal process the surface 
was found to be lined with a somewhat thickened, noncornifying, squamous 
epithelium, in some places decidedly keratotic. Here and there the basal border 
was somewhat scalloped, but sharply defined throughout. The differentiation of 
the cells was normal. No cellular polymorphism or nuclear atypia was seen 
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There was no increase in the number of mitotic figures. In one place, where the 
epithelium was of normal thickness, a rather large ulceration was seen, bordered 
by a fairly wide zone of rather young, richly vascularized granulation tissue 
containing numerous newly formed, thin-walled capillaries and a considerable 
number of inflammatory cells, lymphocytes as well as leukocytes. The granula 
tion tissue extended down into the superficial layers of the cartilage; there was 
no proliferation of connective tissue. In several places there was an extensive 
subepithelial round cell infiltration; this was most pronounced in the vicinity of 
the ulceration, where there was also some hyperemia. The glands were prac- 
tically unaffected, and there was no evidence of tuberculosis. 

Sections from the right vocal process showed the same changes, qualitatively, 
as were found on the left side, even though the inflammatory processes were less pro- 
nounced there, the ulceration less extensive and the cartilage intact. There was 
no sign of tuberculosis. 

The histologic diagnosis was subacute ulcer of both vocal processes with sub 
chronic inflammation; squamous epithelial hyperplasia; parakeratosis. 

In these 2 patients (cases 20 and 21), as well as in 2 others (cases 
18 and 19) the ulcerations were thus associated with unspecific inflam- 
matory changes. The group from which the 50 larynxes were examined 
was made up of old persons, all with atherosclerosis, often to an 
extreme degree; hence it is reasonable to assume that the resistance of 
the tissues had been impaired; this may possibly explain why no less 
than 4 per cent of the specimens examined showed the presence of 
contact ulcers. In these old people, we believe, the lesions on the 


vocal processes are undoubtedly to be looked on as a sort of decubitus 


ulcer. 
SUMMARY AND CONCLUSION 

The present material comprises 21 cases of contact ulcers of the 
larynx. Autopsy was performed in 16 of these. 

In 14 of the 17 patients with pulmonary tuberculosis, the contact 
ulcers were found with certainty to have been tuberculous, and very 
likely to have been tuberculous in 2, while for the remaining patients the 
diagnosis was more dubious. 

Typical unspecific contact ulcers were demonstrated in 4 patients 
who had no pulmonary tuberculosis. 

The contact ulcers of the larynx in old people are interpreted as 
being some sort of decubitus ulcer. 

In contrast to the view prevailing hitherto, a tuberculous contact 
ulcer may well be the only sign of laryngeal tuberculosis, and hence a 
patient with contact ulcer is always to be suspected of having pulmonary 
tuberculosis until this is refuted. 
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ECENT advances in the treatment of infectious diseases, made 
possible by the discovery of bacteriostatic agents, have inspired 
medical investigators to study an ever increasing number of chemo- 
therapeutic and antibiotic substances. Many different compounds have 
been isolated and tested in the laboratory and used clinically, but only 
a few of them have proved to be of definite value. The great majority 
have been unsatisfactory either because of their excessive toxicity or 
because of their failure to act specifically on the organism for which 
an inhibiting substance was being sought. 

It is our purpose in this paper to report additional studies with a 
relatively new antibiotic agent, bacitracin. Bacitracin was first reported 
by Johnson, Anker and Meleney,’ in 1945. It had been produced by 
a strain of Bacillus subtilis recovered from a mixture of organisms 
contaminating the débrided tissue removed from a compound tibial 
fracture. After having investigated the properties of the substance 
sufficiently in the laboratory, Meleney and Johnson? in 1947 gave the 
first clinical report concerning bacitracin as used locally in surgical 
infections. 

Inasmuch as bacitracin possessed definite bacteriostatic properties 
and appeared to be nontoxic when applied locally, we decided to con- 
duct a clinical and bacteriologic investigation of infections of the ear 
and the pharynx treated with this substance. Bacitracin was admin- 
istered topically in aural infections in the form of a solution made by 
adding triple-distilled water to the crystalline product in proportions 
desired for a particular strength. The initial concentration was 100 


This work was aided by a grant from the Upjohn Company of Kalamazoo, 
Mich. 
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Units per cubic centimeter, but later the concentration was increased 
in accordance with the severity of the infection and its clinical response. 


(A recent communication from the manufacturer states that baci- 
tracin is more effective when used in an isotonic solution of sodium 
chloride.) In the treatment of the pharyngitides the topical application 
of bacitracin was accomplished through the use of lozenges, each contain- 
ing 1,000 units of the drug. The base consisted of powdered sugar, 
tragacanth, glycyrrhiza, magnesium stearate, anise oil and coriander oil. 


CLINICAL METHODS AND OBSERVATIONS 


Procedure—Two groups of patients were investigated. The first consisted 
of 29 patients complaining of symptoms referable to the pharynx and/or tonsils. 
Eight of these patients, serving as controls, were treated with saline gargles every 
three hours and 10 grains (0.65 Gm.) of acetylsalicylic acid four times daily. 
One control patient was given bacitracin later, because of continued symptoms. 
The remaining 21 patients were treated with bacitracin lozenges exclusively. 
Originally the members of this group were instructed to hold a lozenge in the 
buccal sulcus until dissolution took place. This process proved to be too slow, 
however, and subsequent patients were encouraged to suck the compound. 

The second group, 22 patients, were those with infections of the external 
auditory canal, of the middle ear, of the middle ear and mastoid process or of the 
cavity produced by mastoidectomy. In the last category were 8 patients on whom 
the fenestration operation had been performed. There were no controls in this 
series, but each patient had been previously treated locally without success by 
other means in common use in our clinic. The first few patients received a 
solution containing 100 units per cubic centimeter, but the majority of them were 
treated with a solution of twice this concentration. The quantity varied with each 
patient, since an amount sufficient to fill completely the external auditory canal and 
middle ear or mastoidectomy cavity was used. The patient was instructed to use the 
solution three times daily. The ear was mechanically cleansed only when the 
patient presented himself at the clinic for reexamination. 

Specimens were taken for bacteriologic examination at the initial appearance of 
the patient and at each subsequent visit. A sterile cotton applicator was wiped over 
or inserted into the involved region in an effort to obtain a specimen from any 
exudate or discharge and then placed into a test tube containing 5 cc. of sterile 
isotonic sodium chloride solution. The tubes were labeled by number only, immedi- 
ately refrigerated at 5 C. and sent to the bacteriologic laboratory within twenty- 
four hours. 


Observations—In general, bacitracin was well tolerated both in 
solution and in lozenge form. No unfavorable reactions were noted 
in any of the patients. The majority of them considered the lozenge 
mildly unpleasant to taste, but only 2 failed to continue the treatment 
in accordance with instructions. 

The average patient used 6 lozenges orally each day, a total of 
6,000 units. The average quantity used in aural infections was 1.5 to 
2 cc. of solution containing 200 units per cubic centimeter for each 
instillation, or a total of 900 to 1,200 units daily. 
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The results of the therapy were classified as good, fair, poor, 
unknown or unsatisfactory. As stated before, there were no unfavorable 
reactions to the drug. 

The clinical response of the pharyngitides to bacitracin lozenges was 
difficult to evaluate, because of the necessity of relying on the patient's 
subjective reactions and the dearth of objective clinical findings. An 
additional factor was the large percentage of patients who did not 
return for reexaminations. This was. particularly true of the control 
group, in which 5 of the 8 patients did not return for evaluation of 
their treatment. 

The best results were noted in cases of acute and chronic pharyn 
gitis; 70 per cent of the patients with acute and 100 per cent of those 


TABLE 1.—Response of the Pharyngitides Treated with Bacitracin Lozenges 


Cases in Which Results Were 
Number ~~ ae 
of Cases Good Fair Poor Unknown 


Acute pharyngitis ... vaineee 13 2 0 
Contro!] acute pharyngitis 8 1 1 
Chronic pharyngitis ............ ast 2 , 0 0 
Acute tonsillitis and pharyngitis. 3 0 1 
Acute follicular tonsillitis........... cate 4 0 1 
Acute lingual tonsillitis.... ; abe e 1 0 0 





Cases in Which Results Were 
Number of — Un- Unsatis 
Good Fair Poor known factory 


Fenestration cavity . 4 2 1 0 1 
Chronic external otitis......... 4 0 6 0 0 
Chronie suppurative otitis media § 0 0 3 0 0 
Suppurating mastoid cavity..... 0 0 0 1 0 


with chronic pharyngitis responded favorably to the drug. The poorest 
results were found in those patients who had extensive pharyngeal 
disease with severe constitutional reactions. The results are sum- 
marized in table 1. 

Infections of the auricle, on the other hand, lent themselves more 
readily to interpretation and to evaluation of the effect of bacitracin. 
because of the objectivity of the signs of disease. Generally speaking, 
the best results were obtained in the treatment of infected fenestration 
cavities, wherein 75 per cent of the patients showed a good or a fair 
response to the agent after other measures had failed. As might be 
expected, the poorest results were found in cases of chronic suppurative 
otitis media and mastoiditis. The failures were 100 per cent in this 
group. The response in chronic external otitis was likewise disappoint- 
ing in that only 40 per cent of the patients appeared to have benefited 
by this form of treatment. The results are summarized in table 2. 
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BACTERIOLOGIC METHODS AND RESULTS 


Methods.—The specimens taken on moist swabs were shaken in 10 cc. of 0.85 
per cent sodium chloride solution when received at the laboratory. To neutralize 
the bacitracin present in the specimen, 0.1 cc. of 1 per cent sodium thiosulfate was 
added to the 10 ce. of saline solution containing the specimen. An aliquot 0.1 cc. 
of the sample was placed on a blood agar plate and spread with a bent glass rod 
rhe same spreader was used to streak a second blood agar plate 

After forty-eight hours’ incubation, the plates were examined and records 
made of the number of different forms as indicated by colony size, shape, form, 
etc. Microscopic examinations were made, as were subcultures to brain-heart 
infusion broth and phenol red-mannitol-agar slants. The susceptibility of the 


PasLe 3.—Incidence of Bacitracin and Penicillin Susceptible Strains of Bacteria 
Isolated from Various Types of Infection 


Hemolytie Non- Viridans Gram- Gram- Gram- Gram 

Staphylo Strepto- hemolytic Strepto- Negative Negative Negative Negative 
cocci cocci Streptococci cocci Diplococei Diplococeci Rods Rods 

a 7 Sess A a Ss ae 

Type of Infection B P B P B Pp B P B P B Pp B B P 

Acute pharyngitis........ .. 31% 31% 0% W% 54% + 31% S% HO% 0% O% 0% % 33% 0% O% 
(16)* (3) (13) (7)t (2) (2) qa) 


—_-— a A eS 


Aeute tonsillitis............... 57% 11% Pee 55% 67% Sax ieae 0% 100% y, eat is 
(7) (0) (2)$ (Ds ql) 3 (0) 
Oontro} : .. 30% 5% 80% 100% 32 09 33% 67% oe eS 
(4) (2) 3 (3) (3) q) 0 (0) 
Chronie pharyngitis and 


tonsillitis ‘ 0% W% 0% WW WN ‘ 100% 67% ... «.- ee oi eee 
(2) (3) i (3) (0) 
Externa! otitis... ce . WH 50% weet ace 100% 75% 0% 0 0% 0% 0% % 
(2) (0) (4) (2) (15) 
Ohronie otitis media. 100% 100% ee lo W% ; ; FH 0% o To 0% 0% % OF 
q) (0) (2) 2 (3) (5) 
Penestration cavity infection 22% 56% - «ee 100% 100% ‘ 40% GOT 50 ace O% W% t's 
(9) (0) Q) ) 5 qd) (0) 
Fermenter oi mannitol.... 70% 88% 43% 36° Thy Sy 40% 19% 
(37) (8) (30) (10) (21) 





* The number in parentheses indicates the number of strains studied. Above it are the percentages susceptible to baci 
tracin (B) and to penicillin (P). 

t One was not tested. 

t Two were not tested 

& Not tested. 


organisms to bacitracin, 1.0, 0.2, 0.1, 0.01 and 0.001 unit, and penicillin 1.0 unit, 
was tested. Controls were run with each group of isolated organisms, using the 





standard P209 strain of staphylococci. 

Results—The results recorded in table 3 indicate the types of 
organisms isolated from 51 patients supplying 106 specimens. It 
seemed more desirable to study the susceptibility or resistance of these 
organisms to the bacitracin and, for comparison, to penicillin than to 
identify and type the bacteria completely. Tests for fermentation of 
mannitol were routinely done as an indirect method of estimating the 
virulence of the staphylococci for man. It is of some interest to note 
that 7 of the 8 strains of hemolytic streptococci examined fermented 
mannitol. 
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A comparison of the relative degrees to which the organisms were 
susceptible to bacitracin and penicillin revealed instances in which 
organisms were susceptible to one drug but not to the other. The 
data given in table 3 comprise the findings on cultures from all speci- 
mens examined. Since several specimens from the same patient were 
studied on successive days, these data only approximate the percentage 
of patients from whom susceptible strains were isolated. It will be 
noted that from 30 to 50 per cent of the strains of staphylococci isolated 
were susceptible to bacitracin and a similar number to penicillin. Only 
a limited number of strains of hemolytic streptococci were studied. A 
further study of original data on the susceptibility of staphylococci 
revealed that 10 patients had strains susceptible to bacitracin but not to 
penicillin; 2 patients, strains susceptible to penicillin but not to baci- 
tracin ; 4, strains susceptible to both, and 7, strains susceptible to neither 
drug. These findings sfress the need for several drugs from which 


TABLE 4.—Bacitracin Susceptible or Resistant Bacteria in Specimens from 
Patients Receiving Bacitracin Local Therapy 





Number of Patients with Bacteria 





Some All 

Response to Therapy Total Susceptible Resistant 
22° 12t ot 

4 4 0 

12 6 6 

6 33 23 








*Included is 1 patient who had no relief as a contro] but who responded to bacitracin. 
t On culture had no growth. 
t There are no data for 1 specimen. 


to select by means of susceptibility tests the appropriate one for treating 
a given infectious disease. 

The difficulty of correlating bacteriologic with clinical results in 
cases of infection of the upper respiratory tract arises from a lack of 
knowledge of which, if any, of the isolated organisms is probably the 
inciting etiologic factor in the disease. Hence it is not strange that 
table 4 reveals little correlation of clinical and bacteriologic data. 
It is of interest to note in regard to the majority of patients whose 
infections showed poor response to bacitracin that all the organisms 
isolated which might be the infecting agent were resistant to the drug. 
On the other hand, there was an equal distribution of susceptible and 
resistant organisms isolated from patients apparently helped by this 
therapy. If the etiologic agents were known, a better correlation 
might have been made. 


SUMMARY AND CONCLUSIONS 
Bacitracin was used topically in the treatment of aural and pharyn- 


geal infections. There were 21 ‘cases of pharyngeal and/or tonsillar 
infection and 22 cases of aural infections. 
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Eight patients served as controls for the bacitracin therapy of acute 
pharyngitis. There were no controls for that of aural infections, but 
each patient had been treated previously by other methods in common 
use in our clinic. 

Bacteriologic cultures were made of material from the infected area 
in each case. The susceptibility of the harvested organisms to bacitracin 
was studied and then compared with that to penicillin. 

The mannitol fermentation test was routinely done as an indirect 
method of estimating the virulence of the organisms for man. 

Bacitracin was effective in the treatment of mild acute and chronic 
pharyngeal and tonsillar infections. It was not effective in severe 
infections of the area. Bacitracin was effective in the treatment of 
infections of the mastoidectomy cavity. The results were poor in cases 
of external otitis and chronic suppurative mastoiditis. 

Correlation of clinical and bacteriologic data was difficult, particu- 
larly in regard to the pharyngitides, because of the difficulty of deter- 
mining which, if any, of the isolated organisms was the probable 
etiologic factor in the disease. 

Comparison of the relative degrees to which the organisms were 
susceptible to bacitracin and penicillin revealed instances in which 
organisms were susceptible to one drug but not to the other. In 
general, however, the studies of susceptibility revealed a similar effec- 
tiveness of each drug. 








TRIBROMOETHANOL-ETHER ANESTHESIA USED FOR 
TONSILLECTOMY AND ADENOIDECTOMY 


An Analysis of 3,042 Cases Over an Eight Year Period 


STARLING C. YINGER, M.D. 
SPRINGFIELD, OHIO 


N THE PAST it has been customary to use general anesthesia for 

tonsillectomy and adenoidectomy in children but it is seldom used 
in adults. During 1939 my associates and I began using a combination 
of tribromoethanol with amylene hydrate (avertin®) to produce a basal 
anesthesia, following with ether by the open drop method, in patients 
of all ages. This report is based on 3,042 cases over an eight year 
period. The results have been so satisfactory that this has now become 


TABLE 1.—Age Distribution of Pattents 


Age Groups 
Up to 10 yr..... 


60 to 70 yr........ 
70 yr. and over.... 


Total. 


a routine anesthetic procedure for practically all such operations in 
our hospital; there is now only a rare case in which an operation is 
performed with any other form of anesthesia. 

The ages of patients undergoing operation for removal of the faucial 
tonsils or the adenoid or both have ranged from 5 months to 74 years 
The age distribution is shown in table 1. 

The advantages of this type of general anesthesia compared with 
other types are as follows: There is complete elimination of the state 
of anxiety shown by patients of all ages, and in the so-called nervous 
patient this is much to be desired. All patients are asleep when they 
leave their hospital rooms and have no recollection of being in the 


From the Department of Otolaryngology, City Hospital. 

Thesis submitted to the Faculty of the Graduate School of Medicine of the 
University of Pennsylvania toward the requirements for the degree of master of 
Medical Science (M.Sc. [Med.]) for graduate work in otolaryngology. 
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operating room. The amount of ether required to maintain surgical 
anesthesia for the duration of the operation is considerably less than 
would be used if tribromoethanol were not employed. With the use 
of lesser amounts of ether, postoperative nausea and vomiting are at 
aminimum. This anesthetic combination promotes no capillary bleeding 
as do certain gaseous anesthetic agents; blood pressure is lowered 
during the course of the anesthesia. In the case of the young patients 
of the 3, 4 or 5 year age groups the complacency of the parent is a 
factor in the successful handling of the patients, and to most mothers 
it is comforting to see her child leave the hospital room sleeping 
quietly ; the amnesia is likewise a welcome feature of this method. 
The advantages of tribromoethanol-ether anesthesia compared with 
local anesthesia when employed for tonsillectomy may be enumerated: 
There is no apprehension on the part of the patient. This method 
can be used in all age groups, whereas local anesthesia is of use only 


in patients over 15 years of age. With this type of general anesthesia 


it is quite simple to do a complete adenoidectomy, whereas there has 
never been a completely successful method of performing adenoidectomy 
with a patient under local anesthesia. Control of bleeding is easily and 
simply carried out in both the tonsillar and the adenoidal areas. The 
placement of sutures is considerably easier than under local anesthesia. 
\ wider choice of operative procedures is possible. There is no necessity 
to use opiates preoperatively. 

In this entire series of cases there has been no mortality either from 
the anesthetic or from the operation. There has also been no increased 
morbidity which could be ascribed to the anesthetic agents employed. 
Postoperative nausea and vomiting have been distinctly less than where 
other means of producing general anesthesia have been used, stich as 
ether without the preceding basal anesthetic. A much shorter time is 
needed to bring the patient to the state of surgical anesthesia when 
tribromoethanol is used. We have noted no tendency in patients of the 
various age groups to become cyanotic, and it has not been necessary to 
employ any measures of resuscitation. There have been no cases in 
which the operation had to be discontinued because of anesthetic 
difficulties. 

During the stage of ether induction of surgical anesthesia some 
patients have to be restrained for a short time, and in a few instances 
children need to be restrained while they are recovering from the 
anesthetic. 

Tribromoethanol is a white crystalline substance which is soluble in water 
at 104 F. up to 3.5 per cent. It is supplied in a concentrated solution with 
amylene hydrate, each 1 cc. containing 1 Gm. of tribromoethanol and 0.5 Gm. 
of amylene hydrate. In the usual dosage it is administered as a 2.5 per cent aque- 
ous solution of tribromoethanol solution U. S. P. 

In this series of cases it has been our policy to use the anesthesia obtained with 
tribromoethanol U. S. P. as a true basal anesthesia. The dosage employed is 80 mg 
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of tribromoethanol (40 mg. of amylene hydrate) per kilogram of body weight. The 
dosage has varied only in the case of obese patients with whom we often use but 70 
mg. per kilogram. We have never attempted to carry out the operation with the use 
of tribromoethanol solution U. S. P. alone. The U. S. P. solution is thoroughly 
mixed with distilled water of a temperature between 102 and 104 F. The diluted 
solution is then tested for stability by adding 1 drop of 1 : 1000 aqueous congo red 
solution to a tube containing 5 cc. of the water-tribromoethanol solution. A pure 
orange red color is the normal result. If the color becomes blue or violet, the 
solution should be discarded, as this indicates that the tribromoethanol solution 
has become decomposed and is dangerous to use. If stable, the prepared solution is 
given by rectum from twenty to thirty minutes before the patient is scheduled 
to be in the operating room. The great majority of patients are asleep within 
ten minutes from the time of administration, and a few within five minutes. 
In instances in which there has been some delay in the operating room, patients 
have had the solution as much as an hour prior to the operation and during 
that time they have remained asleep. 

After operation most patients have recovered from the anesthetic and are 
awake within a thirty or forty-five minute period; many will be quite drowsy 


TasLe 2.—Data on a Representative Group of Patients 


ABS TANTS 20 cccccccccccsvecccocccecese eecccces pesecee 4 to 61 yr. 

Amount of tribromoethanol solution U. 8. P. used 1.3 to 5.5 ce. 

Time from use of anesthetic until patient was asleep 4 min. 30 sec. to 20 min. 
Duration of operation 5 to 25 min. 

Amount of ether used 15 to 75 ee. 

Number of patients with cyanosis...............+000+ eesecccccee SOND 

Number with resp'ratory depression 

Number with yomiting........ 


and may sleep, after first awakening, for two or three hours. With the dosage 
of tribromoethanol used in this series we did not have any patients so com- 
pletely relaxed that a breathing tube, or “airway,” was needed. As a routine, 
the patient is kept on his side until after he has reacted from the anesthetic; 
this allows more freedom of breathing, since any blood and oral secretions will 
then run out of the mouth instead of being swallowed or aspirated. There have 
been no cases of postoperative pulmonary complications, either immediate or 
remote. Many of the children when operated on had a profuse amount of 


’ 


postnasal mucus, but this has led to no complications other than a continued 
cough for a short time postoperatively. The source of this excessive mucus has 
almost always been hypertrophic adenoiditis. We have made it a practice not to 


operate on any patient whose oral temperature is over 99 F. 

The amount of ether necessary for completion of the operation varies with 
the age and the weight of the patient. In the instance of the youngest patient 
of this series, a 5 month old girl on whom adenoidectomy was performed, only 
15 cc. of ether was required. In large, robust adults as much as 120 cc. has been 
required, though the latter amount is the exception. 

Table 2 represents a one month summation of the data on which this paper 
is based. The table considers the 96 patients operated on during the month 
of July 1946. The patients listed in this month are representative of the entire 
3,042 of the series. 
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Table 3 indicates the average amount of ether administered to children of 
the 0 to 10 year group for adenoidectomy alone (72 cases). 

Table 4 indicates the average amount of ether administered to children of 
the 0 to 10 year group for tonsillectomy and adenoidectomy (1318 cases). 

No control series has been evaluated, but it is our distinct feeling that con- 
siderably less ether is needed for completion of the operation when ether anesthe- 
sia is combined with tribromoethanol anesthesia than when ether anesthesia alone 
is used. The time of induction is considerably less when ether anesthesia is 
combined with tribromoethanol anesthesia than when ether anesthesia alone is used. 
rhe average time elapsed from the start of the ether portion of the anesthetization 
until the operation is begun is four minutes and twenty seconds, and this represents 


the time for both children and adults. 


Taste 3.—Average Amounts of Ether Required for Adenoidectomy in Children 
in Whom Basal Anesthesia Had Been Produced with 
Tribromoethanol Solution U. S. P. 


Av. Amt. of Av. Amt. of 
Age Group Ether, Ce. Age Group Ether, Ce. 
15 28 
21 Sto7y 28 
25 7to&sy 30 
25 30 
PRS CRE iiss cs capseseeeasuves 27 32 





PaBLe 4.—Average Amounts of Ether Required for Tonsillectomy-Adenoidectomy 
in Children in Whom Basal Anesthesia Had Been Produced with 
Tribromoethanol Solution U. S. P. 


Av. Amt. of Av. Amt. of 
Age Group Ether, Ce. Age Group Ether, Ce. 


5 to6 yr. 
6to7 yr 


Patients who are to undergo adenoidectomy or tonsillectomy-adenoidectomy 
are given a cleansing enema the evening before operation, and all are operated on 
early in the morning. No sedatives are used preoperatively. Postoperatively 
children are given codeine as required, while adults are given pantopon® 
(a mixture of the hydrochlorides of the opium alkaloids) as required. All 


patients are hospitalized for twenty-four hours after operation. 


Contraindications to the use of tribromoethanol anesthesia as a 
basal anesthesia include dysfunction of liver or kidneys, severe cardiac 
disease, old age, shock or dehydration, sepsis, toxemia, severe pulmonary 
tuberculosis, empyema, hyperthyroidism, obesity, asthenia, cachexia, 
ileus, tumors of the colon, enteritis and acidosis. We feel that morphine 
sulfate should not be administered before tribromoethanol anesthesia 
as it may enhance respiratory depression. 
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One case of allergy to tribromoethanol has been encountered. A 
6 year old boy, with no previous history of allergy, had generalized 
urticaria fifteen minutes after the administration of tribromoethanol. 
On his awakening, pruritus was severe, but a single dose of epinephrine 
hydrochloride given subcutaneously quickly relieved his symptoms. 
There has been no recurrence of the urticaria in the seven months since 
operation. 

SUMMARY 

An analysis of 3,042 cases in which tribromoethanol solution 
U.S. P. was used to produce a basal anesthesia for the removal of 
the adenoid or the torisils and adenoid is given. In all of these cases 
tribromoethanol-ether anesthesia was administered. The advantages of 


this type of general anesthesia over local anesthesia and other types 


of general anesthesia are shown. The anesthetic results have been 
uniformly good, and there have been no anesthetic deaths or emergencies 
in this series. The judicious use of a relatively low dosage of tribromo 
ethanol makes this a safe, dependable procedure. 


727 First National Bank Building. 





USE OF THIOPENTAL SODIUM U. S. P. (SODIUM PENTO- 
THAL*) IN OPERATIONS ON EAR, 
NOSE AND THROAT 


GILBERT E. FISHER, M.D. 
Professor, Department of Otolaryngology and Bronchoscopy, Medical College of Alabama 
AND 


LAWRENCE S. WOODLEY, M.D. 
Resident, Department of Otolaryngology and Bronchoscopy, Medical College of Alabama 
BIRMINGHAM, ALA. 


I URING the past five years we have used thiopental sodium U.S. P. 

(pentothal sodium* ) in 1,636 operations on the ear, nose and throat. 
The unwarranted criticism of this anesthetic agent in otolaryngologic 
operations has prompted us to describe our experiences with this par 
ticular anesthetic. 

It is not our intent that thiopental sodium should replace all other 
anesthetics for operations on the ear, nose and throat, but we do maintain 
that it is highly satisfactory in those cases in which it is definitely not 
contraindicated, as determined by history, physical examination and 
laboratory findings. The ease with which it is administered, the rapidity 
of its action, as contrasted with that of inhalation anesthetics, the 
absence of postanesthetic nausea and vomiting and the rapid recovery 
to the conscious state have a strong appeal to both surgeon and patient. 
it seems that the chief objection to its use in throat surgery is that 
so-called laryngospasm is frequently encountered, and if it is not over- 
come at once respiratory and cardiac embarrassment will result. We 
do not believe this to be true in anything like the high percentage of 
cases indicated by some authors. We do know that thiopental sodium 
is a powerful respiratory depressant and have come to realize that there 
is a definitely narrow margin between the abolition of cough and gag 
reflexes and depression of the respiratory center. This fact was so 
strikingly impressed on one of us (G. E. F.) in one of the first cases 
in which we used this anesthetic that we hesitated to use it again for 
a considerable time. The patient was a white man with carcinoma of 
the larynx, who had a short, fat neck, excellent teeth and an extremely 
sensitive gag reflex. These factors made it practically impossible for 
us to perform laryngoscopy on him with use of local anesthesia, and 


thiopental sodium was chosen as the anesthetic agent. To abolish 


the cough and gag reflex, a large amount of this drug, had to be 
administered, and the patient ceased breathing for several minutes, even 
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though the larynx and lower air passages were completely open and 
free from obstruction with the laryngoscope within the larynx. The 
laryngoscope was attached to an oxygen bag and respiration reestab- 
lished. The answer to this problem led us to use a local anesthetic 
for the pharynx and larynx ten minutes prior to the injection of thio- 
pental sodium. We have never had a repetition of this experience since 
we began to use the local anesthetic prior to the injection of thiopental 
sodium. 

We present herewith our methods of administration of thiopental 
sodium in surgical procedures on the ear, nose and throat. 


TONSILLECTOMY AND ADENOIDECTOMY 

When we contemplate the use of thiopental sodium for a tonsil- 
lectomy in an adult, 100 mg. of meperidine hydrochloride (demerol 
hydrochloride®), 14 grain of pantopon® (a mixture of the hydrochlorides 
of the opium alkaloids) or 2 grains (0.12 Gm.) of amobarbital sodium 
(amytal sodium®), as desired, may be given hypodermically, along with 
Vs50 grain (0.4 mg.) of atropine sulfate, one hour before the time 
planned for operation. These preoperative agents control parasym- 
pathetic hyperactivity and inhibit excessive salivary and mucous secre- 
tions, thereby reducing cough and constant swallowing. When the 
patient is brought to the operating room, the nose is lightly sprayed 
with 1 per cent cocaine solution and the throat thoroughly sprayed with 
2 per cent tetracaine hydrochloride (pontocaine hydrochloride®). 
Approximately ten minutes is allowed to elapse before thiopental sodium 
is administered intravenously. The dose cannot be calculated according 
to the patient’s weight, age or metabolic state but is adjusted entirely 
to his individual need. When the intravenous anesthetic has produced 
the necessary relaxation, without respiratory embarrassment, the opera- 
tion can begin. Oxygen is administered either by nasal tube or directly 
into the open mouth by means of a “hook” when operations on the 
throat are performed. The intravenous anesthetic is administered very 
slowly and is not increased after a proper stage of anesthesia is obtained 
unless indicated by movement of the patient. We always endeavor to 
have the patient practically awake before leaving the operating room, 
as any abnormal secretions reaching the larynx immediately after the 
operation may produce rather violent paroxysms of coughing. 

We are especially careful during the course of the operation that 
no blood be allowed to accumulate in the hypopharynx or laryngeal 
orifice. If this occurs, the patient is apt to cough considerably. This 
complication can be avoided by elevating the foot of the table several 
inches above the head so that secretions will not gravitate to the hypo- 
pharynx. Extreme care must be given to this detail, and the hypo- 
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pharynx must be constantly observed by the person using the suction 
apparatus. 

When bleeding points in the tonsillar fossae and nasopharynx have 
been completely controlled, the mouth gag is removed and an airway 
inserted. This is left in place until rejected by the patient. 


INTRANASAL OPERATIONS 

For intranasal operation the same premedication is used. The nose, 
nasopharynx and throat are prepared with a local anesthetic as for 
tonsillectomy and adenoidectomy. As soon as the patient has been 
anesthetized with thiopental sodium, a pack is placed in the nasopharynx 
to keep blood from entering the pharynx. An airway is then inserted 
to assure a perfectly clear air passage. 

The nasal mucosa is then carefully anesthetized by 10 per cent 
cocaine solution applied with cotton-tipped applicators. When the 
operation has been completed and bleeding controlled as completely as 
possible, the nose is packed in the following manner: A sterile rubber 
finger cot is inserted into the nose from the vestibule to the sphenoid 
region, and ¥% inch (1 cm.) of plain gauze is packed snugly within the 
cot until the desired pressure is obtained. The airway is then removed, 
a Davis-Crowe mouth gag inserted, the nasopharyngeal pack removed 
and the pharynx thoroughly suctioned. The airway is then reinserted 
and left in place until rejected by the patient. 


MASTOID OPERATION 


Prior to operations on the mastoid process, the throat is sprayed 
with 2 per cent tetracaine hydrochloride solution. Thiopental sodium 
is given in the usual manner and an airway introduced by the anesthetist 
before the operative site is prepared and draped. 


Endoscopy.—We use a local anesthetic for practically all laryngo- 
scopic, bronchoscopic and esophagoscopic procedures. However, when a 
very apprehensive, uncooperative patient is encountered, thiopental 
sodium may have to be used in order to carry out a satisfactory examina- 
tion. In such cases we prepare the patient in exactly the same manner as 
if the operation were to be performed with use of a local anesthetic, 
by thoroughly cocainizing the larynx, trachea and bronchi, prior to 
administration of thiopental sodium. 

Laryngectomy and Laryngofissure—Our technic in handling anes- 
thesia for laryngectomy is to give the usual preoperative medicaments 
one hour before operation. When the patient is brought to the operating 
room, we first anesthetize the larynx and trachea with 2 per cent 
tetracaine hydrochloride and 4 per cent cocaine, as thoroughly as if 
a bronchoscopic examination under a local anesthetic were to be per- 
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formed. The operative site is then thoroughly cleansed and prepared 
in the usual manner. A midline incision is made and the soft tissue 
dissected under local anesthesia. When the larynx and trachea have 
been skeletonized, the head of the table is lowered about 20 degrees 
and a tracheotomy is performed. The patient is then given thiopental 


Operative Procedures Used by Authors 


Procedure 
lonsillectomy and adenoidectomy 
Curettement of nasopharynx : 
Removal of nasopharyngeal tumor... 
Mastoidectomy (simple and radical).... 
Intranasal operations: 
Submucous resection of nasal septum 
Ethmoidectomy and/or spheno‘dectomy and nasal polypectomy 
Turb:nectomy for hyperplastic rhinitis....................00008 
Formation of nasoantral window... 
Ethmoidectomy and formation of nasoantral window 
Formation of bilateral nasoantral window and adenoidectomy. 
Submucous resection and formation of nasoantral window 
Submucous resection and ethmoidectomy 
Submucous resection and adenoidectomy 
Ethmoidectomy and adenoidectomy 
Removal of intranasal tumor 
Caldwell-Luc operation.... Py Fy 
Removal of tumor of maxillary sinus 
Trephination of frontal sinus... 
Radical operation on frontal sinus 
Repair of fractured nose BS 
Packing of nasopharynx and nose 
Removal of elongated styloid process 
Biopsy of tongue, soft palate, submaxillary 
Removal of calculus of submaxillary duct.... 
Removal of sublingual gland. 
Removal of cyst of epiglottis.. 
Incision and drainage of abscesses of ear, nose and throat. 
Suturing for postoperative hemorrhage in tonsillectomy and adenoidectomy. 
Nasopharyngoscopie examination, myringotomy and/or inflation of eustachian 
tubes 
Endoscopy 
Bronchoseopy 
Laryngoscopy 
Esophagoscopy.. 
Laryngofissure 
Laryngectomy " . 
Biopsy of hypopharyngeal tumor 


*In contrast, 2,000 endoscopic operations were performed with use of a local anesthetic 
during the same period. 


sodium, and the trachea and larynx above the tracheotomy tube are 


packed lightly with ribbon gauze so that no blood or secretions from 
above will pass down the trachea, past the tube and into the lung. 
The larynx and epiglottis are then removed and the defect closed. 
When laryngofissure is to be done, the patient’s larynx and trachea 
are cocainized in the manner described, and all dissection of soft tissue 
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done with the use of a local anesthetic. The patient is given thio- 
pental sodium from the time the larynx is opened until the operation 
has been completed. 

The table indicates the different operative procedures carried out 
on our patients. 

We do not use thiopental sodium in operations on the ear, nose 
and throat of children under 15 years of age unless the child is unusually 


large for his age. For younger children we use ether exclusively. 

A total of 717 operations were performed from Sept. 1, 1943, until 
May 1, 1948, at St. Vincent’s Hospital by one of us (G. E. F.); 889 
operations were performed from Jan. 1, 1943 to June 15, 1948 by us 


at the Jefferson-Hillman Hospital of the Medical College of Alabama. 
No death from anesthesia occurred in this series of 1,636 operations 
with thiopental sodium as the anesthetic. 








RADIUM AND THE LYMPHOID TISSUE OF THE 
NASOPHARYNX AND PHARYNX 


A New Universal Applicator 


WALLACE MORRISON, M.D. 
NEW YORK 


‘ie THE brief discussion that follows I propose to limit my remarks to 
the practice of using the ionizing radiation of radium in the naso- 
pharynx and pharynx for the reduction of lymphoid tissue causing 
definite symptoms. The difficulties of the complete surgical removal 
of such tissue make such radiation not only the most convenient but the 
most efficient means of treatment. 


IONIZING RADIATION 


Radium and its emanation, radon, have exactly the same charac- 
teristics in that they constantly emit three types of radiation: 1. 
Alpha says, which are positively charged helium nuclei; since these 


cannot pass through the wall of the Monel metal capsule used in treat- 
ment, they require no further consideration. 2. Beta rays, comprising 
about 80 per cent of the radiation, which are negatively charged 
electrons of varying high speeds up to that of light; their chief charac- 
teristic is their comparatively mild ability to penetrate living tissue; it 
is estimated that 93 per cent are absorbed and exert their effects in 
the first centimeter of tissue. 3. Gamma rays, forming about 20 per 
cent of the radiation, which are composed of electrons having no electric 
charge, moving with the speed of light and having a very short wave- 
length; they are exceedingly penetrative, some passing through 12 
inches (30.5 cm.) of solid lead; when they are stopped in the tissues 
they scatter electrons which act like the beta rays and thus ionize tissue 
cells. 

For comparison, one may note that the modern x-ray tube emits (1) 
cathode rays which are essentially the same in physical characteristics 
and biologic effects as the beta rays of radium and (2) gamma rays 
which are exactly similar to those of radium. Thus it is readily under- 
stood that the roentgen rays of the x-ray tube and the beta and gamma 
rays of radium and radon produce exactly the same effects in living 
tissues. The rays are absorbed by tissue cells, and the energy thus 


Read at the meeting of the American Laryngological Association in New York, 
May 16, 1949. 
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released ionizes the living cells and causes their gradual death. Tissues 
vary greatly in their sensitivity to such radiation; it is fortunate that 
the small round lymphoid cell which is the chief component of adenoid 
tissue is fairly radiosensitive, especially when it is newly formed in a 
germinal center of lymphoid tissue. It is on this greater sensitivity of the 
lymphoid cells as compared with the epithelial and connective tissue 
cells also present that radiation therapy is based. The total effect of 
properly administered radiation is a slow reduction in the size of smaller 
masses of lymphoid tissue, so that they flatten and become much thinner, 
and any folds, pits or crevices in the tissue are widely opened or com- 


pletely obliterated. 


THE STANDARD RADIUM APPLICATOR 


The present day method of using radium in the nasopharynx 
includes the employment of the Monel metal capsule, which is 25 mm. 
long, with walls 0.3 mm. thick, and which contains in its 15 mm. center 
section 50 mg. of pure radium suliate. This capsule is brazed to a stiff 
brass rod and has a small handle. It is passed along the floor of the 
nose until the capsule is in the nasopharynx in close contact with the 
opening of the eustachian tube and the area just posterior to this opening. 
The radiation is essentially beta radiation of comparatively low penetra- 
tion. The action is directly on adjacent lymphoid tissue without the 
interposition of any tissue except the overlying epithelium. It is this 
directness of application and action which constitutes the great advantage 
of radium irradiation over roentgen irradiation of the lymphoid tissue 
of the nasopharynx and pharynx. Since the roentgen rays must be 
applied from outside the head, much normal tissue is exposed to the 
rays as they pass, before the lymphoid tissue is reached, and the over- 
lying skin is most heavily acted on by the radiation. Radium applied 
in the nasopharynx would seem far preferable, as more effective, more 
readily controlled and with no greater danger than external roentgen 
radiation. 

RADIUM DOSAGE IN THE NASOPHARYNX 

Accurate measurements of the radiation from the Monel metal 
capsule are not easy to make. Measurements of the surface action 
based on the fogging of photographic film are reasonably accurate, but 
the dosage reaching the depths of living tissue can only be estimated 
mathematically. Schulz and Robbins? stated that the standard appli- 
cator yields about 150 roentgens (r) per minute at the tissue surface. 
This is reduced to about 47 r per minute at a depth of 2 mm. and to only 
10.5 r per minute 5 mm. below the surface. This amounts to about 1,800 
r to the surface tissues in close contact with the center area of the 


1. Schulz, M. D., and Robbins, L. L.: Tr. Am. Acad. Ophth. 53:243, 1949. 
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applicator in the usual twelve minute treatment. This dose approxi- 
mates 800 r 1 mm. below the surface. This is greater than the usual 
dose of roentgen rays when they are given in the amount of 125 r to 
each of two skin areas on each side of the head, and the administration 
repeated in one week, approximating in all about 1,000 r. It is thus 
evident that in using the radium capsule one is applying a fairly heavy 
dose to the surface tissues. 

Crowe and others have estimated that with the 50 mg. applicator 
the maximum standard dose is attained in twelve minutes. A great 
number of clinical tests with this dose reveal that it is well below the 
erythema dose in the nasopharynx. Such a dose may be safely repeated 
after an interval of two weeks if no clinical reaction follows the first 
treatment. Three or four such treatments may be given in one series, 
at the same interval of two weeks. No further doses should be given 
for at least six months, and then only after careful determination that 
there is a real need for further treatment. 


THE USES OF RADIUM IN THE NASOPHARYNX 

Radium irradiation of the lymphoid tissue of the nasopharynx is 
used for: 1. Recurrent aero-otitis media. Thousands of adults were 
treated by this method in the armed services in the last war.? The 
results were almost uniformly successful in preventing further attacks 
and similar effects have been reported quite widely on a much smaller 
scale in civilian practice. 

2. Recurrent acute catarrhal otitis media in children after adenoid- 
ectomy, and in adults with visible lymphoid tissue in the nasopharynx 
near the eustachian tube. The reduction of the lymphoid tissue lessens 
the likelihood that further attacks of acute otitis will occur whenever 
the nasopharynx becomes inflamed. 

3. Mild high tone deafness in children who have visible but small 
amounts of lymphoid tissue in the nasopharynx about the eustachian 
tube after adenoidectomy. Crowe and others * have noted quite satis- 
factory results. 

4. Prevention of recurrent secondary bacterial infections of the 
middle ears and paranasal sinuses following virus infection of the upper 


respiratory tract in children with nasopharyngeal lymphoid tissue after 


adenoidectomy. The radiation reduces the size and thickness of the 
lymphoid tissue and thus opens the folds, pits or actual crypts 
in the tissue, in which it seems probable that bacterial secondary invaders 
are harbored. Crowe and others * have been doing this sort of preven- 


2. Aero-Otitis Control Program of Army Air Forces Report, Ann. Otol., 
Rhin. & Laryng. 54:649, 1945. 
3. Crowe, S. J., and others: Bull. Johns Hopkins Hosp. 83:383, 1948 
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tive treatment for more than twenty years, and their reports in the main 
are quite favorable. Whether such radium treatment may also be 
helpful in some adults with definitely visible, irregular lymphoid tissue, 
who suffer the same type of recurrent acute bacterial infection of the 
middle ears or sinuses as complications of virus invasions is a problem 
that is now being investigated. It will be a considerable period before 
results can be fully measured. 

5. Prevention of recurrent acute exacerbation due to infection ascend- 
ing through the eustachian tube from visible lymphoid tissue in the 
nasopharynx in chronic purulent otitis media with central perforation 
of the tympanic membrane, by reducing the source of the acute infection 
in the nasopharynx. The same method may be of practical use in 
cases of marginal perforation of the tympanic membrane with possible 
cholesteatoma, if surgical treatment of these dangerous infections of the 
middle ear is refused. 


THE USE OF RADIUM IN THE PHARYNX 


Radium irradiation of the pharynx is proposed for the reduction 
of hypertrophy with the consequent chronic infection of the lateral 
pharyngeal bands and pharyngeal lymphoid follicles, which harbor 
bacteria within their pits and folds. These structures often enlarge 


after tonsillectomy and adenoidectomy in children and are common in 
adults who have undergone tonsillectomy or in those who have recurrent 
acute sore throat or chronic pharyngeal inflammation centering about 
these lymphoid bands and patches, when the tonsils are not involved as a 
cause. Up to the present time I have not been aware of any suitable 
applicator for such treatment; the flexible applicator to be presented 
will make this type of therapy. most easy. 


CONTRAINDICATIONS TO THE USE OF RADIUM 


Radium should not be used in the nasopharynx for: (1) deafness in 
children when there is a marked high tone loss, especially when the 
bone conduction loss determined from the audiogram is at or greater 
than 30 decibels for the same high tones; such children have a true nerve 
deafness and will almost certainly not be benefited by radium; (2) nerve 
deafness in adults; (3) otosclerosis; (4) chronic purulent otitis media 
without acute exacerbations or in those who have minimal nasopharyngeal 
lymphoid tissue ; (5) any condition in which there is any trace of atrophy 
of the mucosa of the nasal cavities, the nasopharynx or the pharynx; (6) 
such localized lesions as congenital pits, bursas and cysts in the adult 
nasopharynx; other treatment is essential in such conditions. 

Relative contraindications to the use of radium are: (1) recent acute 
infection of the upper respiratory tract; (2) recent acute otitis media or 
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acute exacerbation of chronic purulent otitis; (3) presence of large 
masses of lymphoid tissue in the nasopharynx—such tissue must first be 
reduced as much as possible by appropriate surgical removal; beta 
radiation can produce satisfactory effects only when applied to com- 
paratively thin lymphoid tissue, because of the low penetrating power ; (4) 
recent radium of roentgen irradiation of the head or of the naso- 
pharynx. 
THE ABUSE OF RADIUM THERAPY 

It should be clear that the proper use of this powerful agent rests 
squarely on an accurate diagnosis in which one has determined that the 
visible lymphoid tissue is present in small to moderate amounts only. 
Such a diagnosis calls for skilful use of the postnasal mirror or the 
electric nasopharyngoscope or both. Any one without the necessary 
training, skill and experience to make such an accurate diagnosis should 
not be using radium in the nasopharynx. When radium is used for 
conditions in the ear, it is further necessary to determine first the exact 
nature of the aural changes and to interpret any loss of hearing shown 
in the audiogram; any one who cannot properly do this should not be 
using radium. 

It would seem proper in the light of this hinging of the use of radium 
on a careful and accurate diagnosis that radium applicators should be in 
the possession only of qualified otolaryngologists and that their issuance 
to others should not be allowed. Even when the diagnosis has been made 
by an otolaryngologist, he must most carefully supervise radium treat- 
ment given under his direction by an assistant or a nurse. 

The indiscriminate use of radium is to be condemned, especially if 
the patients are adults, or if it is a mere routine after adenoidectomy in 
children. Radium is being used by some without an accurate diagnosis 
for such vague purposes as to “prevent colds,” to “cure” what Proetz 
has called the great American nightmare, postnasal drip, and for 
tinnitus and deafness which are clearly due to disturbances of the 
internal ear or to otosclerosis, and even routinely whenever there is a 
little patch or two of atrophic lymphoid tissue somewhere in the naso- 
pharynx. Radium is a powerful agent, to be most carefully used, since 
its potential dangers are not yet fully known. 


THE DANGERS IN THE USE OF RADIUM 
The dangers in the use of the Monel metal applicator are those 
involving, first, the operator, such as: 
1. The incomprehensible accident of carrying the bare applicator in 
the pocket, with burning of the skin. 
2. The insidious damage done to the fingers by repeated small doses, 
which can lead to atrophy of the skin and nails and possibly much later 
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to ulceration and epithelioma. The applicator is said by Schulz and 
Robbins * to have an ionizing radiation of 10 r per hour at the end of 
the handle, while half way down this dose is quadrupled. The appli- 
cator when out of its lead safe must always be handled with dispatch, and 
the capsule never touched with the fingers. A long-handled brush 
must be used to cleanse the applicator after use. If many treatments are 
being given the wearing of lead rubber x-ray gloves is advisable. 

3. Damaging of the hemopoietic system with production of anemia 
and leukopenia by long-continued exposure to very small amounts of the 
gamma radiation. Schulz and Robbins? stated that a total body irradia- 
tion of only 0.1 r per day is now considered to be the tolerance level for 
the blood-forming organs. The 50 mg. applicator requires 2 cm. of 
lead to reduce the gamma radiation to this level at a distance of 1 meter, 
and 7 cm. of lead at 0.5 meter. The applicator must always be stored 
in its carefuly closed lead safe 20 feet (6 meters) or more from any one 
such as secretary, nurse or doctor who may be exposed through the 
usual eight hour day. The operator should retire from the treatment 
room during the time the applicator is in the nasopharynx, although 
some means of quick recall must be provided when necessary. The 
mother or other relative should stand by the child during treatment for 
reassurance and control, rather than the operator. 

4. Since the gonads are highly sensitive to ionizing radiation, it is 
usually advisable when many treatments are being given for the operator 
to wear a lead rubber apron as in fluoroscopy. At all times it must be 
remembered that distance is the best protection against damage due to 
repeated, though small, exposures. 

Dangers to the patient are: 1. An acute overdose with local erythema, 
edema or blistering. This must always be prevented by the most careful 
timing of each dose and by maintaining close control of the patient 
during the treatment. 2. Late effects such as atrophy of the mucosa, 
telangiectasis, ulceration and perhaps even cancer. These should never 
occur if the doses given are always well below possible erythema levels 
and the method is not abused by giving more than three or four treat- 
ments in any one series, by failing to see that they are carefully spaced, 
and by administering more than one such series in six to twelve months. 


A NEW UNIVERSAL NASOPHARYNGEAL AND PHARYNGEAL RADIUM 
APPLICATOR 
I wish to present a new type of flexible radium applicator. It is 
of the same general measurements as the standard rigid applicator 
except that the cannula has a little greater diameter (fig. 1); it will 
nevertheless slip through all but very badly obstructed nasal chambers. 
It consists of a rigid, straight cannula having a conical handle with an 
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indicating ring. The terminal 7.5 cm. of the operative end is made of a 
flat flexible spiral spring, into the free end of which the standard 25 mm 
Monel metal radium capsule is firmly fixed. A heavy straight wire 
stylet is provided. 

When the wire stylet is in place within the cannula, the applicator is 
straight and rigid and can be used in the way in which the present 
standard applicator is employed (fig. 2.4). This will adequately reach 
lymphoid tissue in and immediately about the orifice of the eustachian 
tube and the area just posterior to the orifice. When there is lymphoid 
tissue above and behind (fig. 27) or below and behind the orifice 
(fig. 2 C), the withdrawal of a part of the wire stylet allows the natural 
curve of the spiral spring of the universal applicator to bring the radium 


capsule into really close contact with such tissue. Since close contact 


is required for the full ionizing effect of any calculated dose of radiation. 




















Fig. 1.—The standard and the new universal nasopharyngeal radium applicator. 
The standard applicator (upper one) is a rigid instrument. The new applicator 
(lower one) is a flexible applicator, shown with its wire stylet in situ. 


the flexible applicator offers advantages that are impossible with the 
rigid applicator. The manufacturers of the standard applicator strongly 
advise against bending the brass rod in endeavors to more nearly reac] 
areas other than the mouth of the eustachian tube, for fear that th 
radium capsule may be opened by so doing and the radium scattered. 
The flexible applicator enables one to reach any lymphoid tissue in the 
nasopharynx without making such precaution necessary. 

\ further great advantage of the flexible applicator is that it allows 
for the first time accurate and comfortable irradiation of the lateral 
pharyngeal bands and pharyngeal follicles. Under mild local anesthesia 
of the floor of the nose and the side of the pharynx, the applicator with 
its stylet in situ is passed into the nasopharynx through the nose, wit! 
the indicating ring turned down (fig. 3). Withdrawal of the stvlet 
completely out of the flexible portion allows this portion to turn through 
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a right angle, so that it lies with the radium capsule in close contact with 
the lateral band throughout most of its length. 

At present an initial treatment of six minutes is given on each side. 
Later, treatments of eight minutes are given at intervals of two weeks 
if there has been no visible reaction or soreness after the first irradiation 
of the tissue. From three to five such treatments are given; the number 
will depend on the thickness and the width of the lateral bands and on 
the effect of previous treatments. 

The method offers gradual reduction of the size of these structures 
by a technic that is easy and comfortable for the patient. The action 
is so much more direct and controllable than that of external roentgen 
radiation that it seems greatly preferable. While the lateral bands 
and pharyngeal follicles should always be punched or dissected off 
during adenoidectomy in children, this operation has never been widely 
accepted for adults. This is probably because of the demand made on 
the cooperation of the patient if the operation is done under local 
anesthesia, and a natural reluctance to use general anesthesia for such a 
comparatively minor procedure. The pharyngeal bands and patches can 
also be removed by piecemeal electrocoagulation, but time has shown 
that the process is slow, recurrently painful and often marked by 
repeated secondary bleeding. 

SUMMARY 

The rationale, the technic, the purposes and the contraindications, 
the abuses and the dangers of the nasopharyngeal employment of the 
standard Monel metal radium applicator are briefly discussed. 

A new type of flexible applicator is presented by which practically 
any area of the nasopharynx can be easily reached for accurate dosage, 
and which can also be used to apply radiation to the lateral pharyngeal 
lymphoid bands and patches with accuracy and ease. 


14@ East Fifty-Fourth Street. 


Note.—The metal cannula for the universal applicator is made by G. S. Pilling 
& Sons, of Philadelphia. The radium capsule is supplied and attached by the 
Radium Chemical Company, of New York. Mr. George Loftus, of the Radium 
Chemical Company, helped in the development of the new applicator. 
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RIMARY nodular amyloid deposits in the laryngeal mucosa is an 

infrequently reported lesion. A perusal of the Quarterly Cumulative 
Index Medicus of the past twenty-five years reveals only 15 reports of 
this lesion, and, of these, only 4 cases are in the English literature. 
Beavis? in 1934 reported on 5 cases, the largest series in the English 
language. This author stated the opinion that local amyloid deposits 
in the upper respiratory passages are rare, since there were no more 
than 50 cases in the entire literature. It was considered that the disease 
would be more readily recognized in the future; however, the number 
of recorded cases since that time has remained small. In a review of 
fundamental disorders of the larynx, Kernan? did not mention amyloid 


deposits. Standard textbooks of pathology give scant, if any, mention 
of this condition. Because of this paucity of reports, we wish to record 
5 additional cases in which the diagnosis resulted from the microscopic 
examination of the lesions. 


Classifications of amyloid depositions usually distinguished secondary 
amyloidosis, primary amyloid deposits (local and diffuse or systemic 
types) and amyloid deposition associated with multiple myeloma.* 
Lubarsch’s criteria * for primary amyloid infiltration are usually applied 
and include the exemption of organs ordinarily involved in secondary 
amyloidosis, a tendency to nodular accumulation, atypical reactions to 


From Surgical Pathology Department, Baylor University Hospital. 

1. Beavis, J. O.: Local Amyloid Disease of the Upper Air Passages: Report 
of Five Cases, Arch. Otolaryng. 19:439-450 (April) 1934. 

2. Kernan, J. D.: Fundamental Pathology of the Larynx, Laryngoscope 47: 
77-91, 1937. 

3. (a) Koletsky, S., and Stecher, R. M.: Primary Systemic Amyloidosis: 
Involvement of Cardiac Valves, Joints and Bones, with Pathologic Fracture of 
the Femur, Arch. Path. 27:267-288, 1939. (b) Eisen, H. N.: Primary Systemic 
Amyloidosis, Am. J. Med. 1:105-212, 1946. (c) Lindsay, S.: The Heart in Primary 
Systemic Amyloidosis, Am. Heart J. 32:419-437, 1946. 

4. Lubarsch, O., cited by Kramer and Som.18 
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the usual amyloid stains and the absence of a demonstrable underlying 
cause. Secondary amyloidosis has been considered to be a fairly com- 
mon condition.s According to Lindsay,** Eisen *® and Iverson and 
Morrison,® less than 50 cases of primary systemic amyloidosis had been 
reported up to the period covered by this study (1946-1948). Atkinson * 
demonstrated the presence of amyloidosis in 40 of 643 cases of multiple 
myeloma. Brunsting and MacDonald § presented 4 additional cases and 
implied a similarity between Bence Jones protein and amyloid. Kolff 
and Dhont ® discussed theoretic considerations concerned with the rela- 
tion of plasma cells to amyloid deposits. The frequency of primary 
amyloid deposits in the upper air passages is referred to later. Primary 
idiopathic amyloid deposits have also been observed to be confined at 
times to other areas of the body. Thus,’ cases of primary amyloid 
tumors of the urinary bladder have been reported, according to Purcell 
and Brown.'® Isolated amyloid deposits in the skin were demonstrated 
by postmortem study in Greenbaum and Bauer’s case.’! The cause of 
amyloid accumulation remains obscure. The deposition occurs mainly 
in relation to smooth muscle fibers and connective tissue of the blood 
vessels and their immediate environs. Several workers have mentioned 
the possible role of hypersensitivity ** as a background for primary 
amyloid deposition. 

Kramer and Som '* differentiated four groups of tumor-like deposits 
of amyloid in the upper air passages: local deposits secondarily within 
neoplasms or areas of chronic inflammation; local deposits that consti- 
5. Selikoff, I. J.: Diagnosis of Generalized Amyloidosis by the Congo Red 
Test: Definite Diagnostic Criteria, Am. J. M. Sc. 213:719-727, 1947. 

6. Iverson, L., and Morrison, A. B.: Primary Systemic Amyloidosis, Arch 
Path. 45:1-20 (Jan.) 1948. 

7. Atkinson, F. R. B.: Multiple Myelomata, M. Press. 195:312, 1937. 

8. Brunsting, L. A., and MacDonald, I. D.: Primary Systematized Amyloi- 
dosis with Macroglossia: A Syndrome Related to Bence Jones Proteinuria and 
Myeloma, Proc. Staff Meet., Mayo Clin. 22:67-70, 1947. 

9. Kolff, W. J., and Dhont, J.: Plasmocytoma (Multiple Myelomas, Kahler’s 
Disease), and Its Attendant Disturbances in the Protein Metabolism, Am. J. M. Sc. 
215: 405-410, 1948. 

10. Purcell, H., and Brown, C. E.: Localized Amyloidosis of the Urinary 
Bladder, U. S. Nav. M. Bull. 46:1607-1610, 1946. 

11. Greenbaum, S. S., and Bauer, J. T.: Primary Lichen Amyloidosis: Report 
of Necropsy, Arch. Dermat. & Syph. 55:251-255 (Feb.) 1947. 

12. (a) Lindsay. *¢ (b) Atkinson.? (c) Letterer, E., cited by Kolff and Dhont.® 
(d) Teilum, G.: Allergic Hyperglobulinosis and Hyolinosis (Paramyloidosis) in 
the Reticulo-Endothelial System in Boeck’s Sarcoid and Other Conditions: A 
Morphologic Immunity Reaction, Am. J. Path. 24:389-408, 1948. 

13. Kramer, R., and Som, M. L.: Local Tumor-Like Deposits of Amyloid in 
the Larynx: Report of Case with Review of Literature, Arch. Otolaryng. 21:324- 
334 (March) 1935. 
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tute part of the usual secondary amyloidosis; local deposits as part of 
the picture of generalized primary amyloidosis, and idiopathic, or pri- 
mary, amyloid deposits. These workers reviewed the subject of idio- 
pathic, or primary, amyloid deposits in the upper air passages and 
observed the following distributional frequency in the 95 reported cases 
at that time: larynx, 36 cases (37.8 per cent) ; tongue, 16 cases (16.8 
per cent) ; trachea, 13 cases (13.8 per cent), and other sites, including 
the nose, pharynx, mouth and lungs, 30 cases (31.6 per cent). The 
greatest number of cases occurred in the sixth decade of life. Two 
additional cases '* of idiopathic amyloid deposits of the larynx have been 
encountered since the report of Kramer and Som. In Figi’s case ‘*? 
dyspnea was prominent. 








SEE 





Fig. 1 (case 1).—Appearance of subepithelial edema, fibrinoid changes of the 
connective tissue and a recent hemorrhage; x 266. 


REPORT OF CASES 

Case 1—A man aged 39, a railroad switchman, complained of hoarseness and 
difficulty in swallowing for four months, which had become more marked during 
the past month. There were no other complaints, and the physical examination 
showed no abnormalities, except for a small firm red tumor at the anterior end of 
the left vocal cord. This lesion was removed by direct laryngoscopy. 

Microscopic examination revealed a polypoid mass, partly covered by thick 
and thin segments of stratified squamous epithelium which showed keratinization 
Heavy amyloid deposits were observed in the wall of and around the blood vessels 


14. (a) Clerf, L. H.: Amyloid Tumor of the Larynx, Arch. Otolaryng. 36:377- 
380 (Sept.) 1942. (b) Figi, F. A.: Excision of Amyloid Tumor of the Larynx 
and Skin Graft: Report of a Case, Proc. Staff Meet., Mayo Clin. 17:239-240, 1942. 
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Frequently, the amyloid masses protruded into the lumen of the blood vessels, 
pushing the endothelium before them and forming polypoid invaginations. At 
focal areas fibers of connective tissue were teased out, and these fibers were 
edematous in appearance and showed fibrinoid and granular degeneration. Multiple 
small recent hemorrhages were noted, at times around the amyloid. Hemosiderin 
deposits were present. A small ulcer was noted on one side. 

Case 2.—A man aged 36, an automobile dealer, complained of having to clear 
his throat at frequent intervals and of hoarseness of five months’ duration. The 
only other complaint was burning of the eyes for ten days. The physical examina- 
tion disclosed nothing abnormal, except for a small reddish tumor, 3 mm. in 
diameter, of the right vocal cord at the junction of the anterior and middle thirds. 
The cord was freely movable. The tumor was removed under direct vision. 

Microscopic examination revealed a polypoid mass covered by thin, stratified 
squamous epithelium, which showed keratinization. The small blood vessels near 














Fig. 2 (case 2).—Appearance of ulceration, hyperemia and old hemorrhages, as 
represented by numerous hemosiderin-laden macrophages. The amyloid extends to 


the ulcer base, forming a portion of the base; x 200. 
the epithelium were dilated with blood (hyperemia). The amyloid was deposited 
in and around the blood vessels. Focal fibrinoid degeneration of the connective 
tissue was noted. Small, recent hemorrhages and hemosiderin deposits were noted. 

Case 3.—A man aged 50, rancher and smoker, had complained of hoarseness 
for one year. The hoarseness varied in intensity but never disappeared. There 
were no other complaints. The physical examination disclosed nothing abnormal 
except for red, pedunculated tumors attached to the inferior surfaces of the vocal 
cords anteriorly and to the left. Portions of these masses were removed on the 
first occasion, and the remainder was removed three months later. 

Microscopic examination of the first specimen revealed polypoid masses partly 
covered by a thin, atrophic, keratinizing stratified squamous epithelium. The 
main substance of the masses consisted of amyloid deposits in and about the blood 
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Fig. 3 (case 3).—A, higher magnification, showing amyloid in the wal! of blood 
vessels and in the immediate environs. Notice how the blood vessels are collapsed and 
compressed. Connective tissue cells remain entrapped in focal areas. In other 
areas these cells are absent, leaving lacuna-like spaces; x 266. B, polypoid 
invagination of a blood vessel. Notice the intact endothelial covering of the masses 
and the thrombus-like cross section to the left. The adjoining connective tissue is 
edematous, frayed and somewhat granular (fibrinoid). A smaller blood vessel 
shows amyloid confined within its wall; « 266. 
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vessels. Polypoid invagination of the blood vessels was prominent and in cross 


sections resembled thrombotic masses. The blood vessels near the epithelium were 
dilated and filled with blood (hyperemia). The hyaline amyloid masses contained 


multiple lacuna-like spaces, apparently foci, where connective tissue or cells of blood 


vessel walls had been accommodated. Scattered recent interstitial hemorrhages 











Fig. 4 (case 4).—A, bulging of the mucosa due to subjacent amyloid deposits 
The epithelium is atrophic and shows keratinization. Notice the irregular dis- 
tribution of the amyloid masses and the zone of vascular connective tissue between 
the amyloid and the epithelium. At the center near the epithelium a crescent- 
shaped blood vessel shows recent hemorrhage into amyloid deposits in its wall: 

66. B, higher magnification, showing fibrinoid degeneration of the connective 
tissue (fraying, smudginess, granularity) and a recent hemorrhage: & 466. 
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were noted. Foci of granular and edematous and fibrinoid degeneration of the 
connective tissue were numerous. In these areas mild leukocytic infiltration was 
noted. One small ulcer with rolled edges was present. Hemosiderin deposits 
were prominent below the ulcer. 

The second specimen revealed ulceration and subacute inflammation. The 
remaining epithelium showed hyperplasia and hyperkeratosis. Fibrinoid degenera- 
tion of the connective tissue was prominent in the areas adjacent to the amyloid 
deposits. The amyloid was again noted in the wall of and about the blood vessels. 

Case 4.—A man aged 45, salesman and smoker, had been hoarse for two months 
There were no other complaints. The examination showed no abnormalities except 
for a small reddish tumor, about 3 mm. in diameter, attached to the left vocal 
cord near the anterior commissure. 
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Fig. 5 (case 5).—Amyloid pushing into a blood vessel. Notice the entrapped 
cells and lacuna-like spaces; * 266. 


Microscopic examination of the specimen revealed a polypoid mass, partly 
covered by keratinizing stratified squamous epithelium, which showed hyperplastic 
and atrophic zones. Amyloid in and around the blood vessels was noted to con- 
stitute most of the mass. Polypoid invagination of the vessels by the amyloid 
was frequent. Ulceration and subacute inflammation were present on one side 
Other findings included recent hemorrhages, hemosiderin deposits and fibrinoid 
degeneration of the connective tissue. 

Case 5.—A man aged 53, railroad switchman and smoker, complained of 
hoarseness of eight months’ duration. The patient had had three colds and a 
periodic, nonproductive cough during the preceding year. Urinalysis showed fre- 
quent hyaline and granular casts and 75 mg. per hundred cubic centimeters of 
protein. The only other positive finding was that of a red nodule, about 3 mm. in 
diameter, at the junction of the anterior and middle thirds of the right vocal cord 
The nodule was removed with biting forceps 
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Microscopic examination revealed a rounded mass almost filled with amyloid 
deposits in and about the blood vessels. The amyloid contained many lacuna-like 
spaces. Polypoid invagination of the blood vessels by the amyloid was prominent. 
Hemosiderin deposits were scattered. 


COM MENT 


Amyloid deposits in the larynx have been observed in 5 cases over 
a period of twenty-four months in a surgical pathology service associated 
with two laryngology services. During the same period specimens 
from 31 laryngeal lesions were examined. These figures tend to agree 
with Beavis’* contention that this lesion is perhaps not as rare as one 
gathers from the frequency of reports. 

The main complaint of hoarseness of several months’ duration 
indicates a need of differentiating this lesion from neoplasms of the 
larynx. All subjects in the present report were men, and the ages 


Clinical Data on Cases of Primary Amyloid Deposits in the Larynx 


Age, 
Yr. 3ex Occupation Location Symptoms 
39 M Railroad Anterior end, left vocal cord Hoarseness, 
switchman increasing 
Automobile Right vocal! cord, junction of Hoarseness; frequent 
dealer anterior and middle thirds clearing of throat 
Rancher Inferior surface of both vocal Hoarseness, varying 
cords anteriorly intensity 
Salesman Left vocal cord anteriorly Hoarseness, pro- 
gressive 
Railroad Right vocal cord, junction of Hoarseness, recent 
switechman anterior and middle thirds 





ranged from 36 to 53 years (table). The occupations and personal 
habits did not appear to throw any light on the cause of this condition. 
All patients presented no other complaints. The findings in the urine 
of 1 subject were indicative of a nephropathy, but no other index of 
systemic amyloidosis was encountered. The cases in this series, there- 
fore, seemed to belong to the category of primary amyloid deposits in 
the larynx. 

These lesions in the larynx were of a polypoid nature and were 
associated with some segment of one or both vocal cords. Grossly, 
these were small red nodular masses. All lesions revealed certain 
similar patterns. The overlying epithelium was stretched and atrophic 
for the most part, but in foci exhibited hyperplasia. Keratinization was 
present on each occasion. The amyloid deposits constituted the main 
bulk of these masses. The amyloid was deposited in focal areas that 
tended to become confluent. These areas represented vascular zones, the 
amyloid seeming to accumulate in the vessel wall and adjoining connec- 
tive tissue. At times remnants of blood vessels could be seen collapsed 
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within the amyloid masses. Another feature of the amyloid was the 
presence of multiple lacuna-like spaces, which apparently formerly 
accommodated connective tissue cells. The bulging of the amyloid into 
the lumen of the vessel, pushing the endothelium before it, produced 
characteristic polypoid invaginations in each case. At times cross sec- 
tions of these polypoid invaginations resembled thrombotic masses of 
amyloid. 

The amyloid extended to subepithelial zones, but in all specimens a 
vascular connective tissue remained interposed between the amyloid and 
the epithelium at varying microscopic intervals. These blood vessels 
were well distended with blood. Thus, the hyperemia accounted at 
least in part for the reddish appearance of these masses, as seen by 
clinical visualization of the larynx. Recent microscopic hemorrhages 
were noted in 4 of the 5 cases, and hemosiderin deposits were present 
in all cases. The extravasated red blood cells were present in the con- 
nective tissue between amyloid masses. These areas of remaining 
connective tissue displayed prominent changes. The collagen fibers were 
teased out in the manner of an edematous area, and these teased fibers 
showed the granularity and the smudgy, eosinophilic, wavy appearance 
of fibrinoid degeneration. Scattered neutrophils and lymphocytes were 
noted in some areas. The blood vessels in these areas showed similar 


degenerative changes of their walls (edema, separation and “smudgy” 
change). Early amyloid deposits were at times noted in these zones. 


Microscopic ulceration was observed in 3 of the 5 cases. In 1 case 
subacute inflammation extended from the ulcer base into the mass. The 
vascular and connective tissue degeneration together with the obvious 
trauma associated with movements of the vocal cords apparently con- 
stitute an adequate explanation for both recent and old hemorrhages 
and the ulcerations. 

It is still too early to determine the outcome in these cases, both 
as to local recurrences and possible subsequent systemic manifestations. 
For periods up to twenty-four months these patients have not returned 
with the same complaints. Only 1 patient required two operations for 
complete removal. The other lesions were of minor proportions, causing 
functional disturbance by their special position only. 

Other observers have noted the development of systemic or diffuse 
primary amyloidosis following what appeared earlier as a typical prim- 
ary, or idiopathic, lesion of the upper air passages. It would seem, then, 
that the separation of the local nodular deposits from the systemic or 
disseminated deposition is not necessarily clearcut. So far the reports of 
the focal form have exceeded the cases of the systemic (disseminated ) 
form by at least a factor of 2. 
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Huebschmann * discussed fibrinoid changes in these lesions. In 
our cases this feature was striking in each instance. At times the 
smudgy, eosinophilic appearance of the connective tissue suggested the 
early phases of amyloid deposition. Therefore, it appeared that collagen 
degeneration constituted an integral part of the local process. The 
hemorrhages seemed partially related to a similar disintegration of the 
walls of the small blood vessels of the area. 

It would seem that primary amyloid deposition may follow a pat- 
tern not unlike that of other mesenchymal diseases. Thus, there is a 
local form and a systemic or disseminated form, the former being more 
prevalent. The true relationship between these two forms has not been 
established. Moreover, fibrinoid degeneration of the adjoining con- 
nective tissue, at least at times, constitutes a part of the local process. 
This feature may not have any specific connotation, as emphasized by 
Baehr and Pollack,'® but should be appraised further. 


SUMMARY 

Five additional cases of primary nodular (idiopathic) amvloid 
deposits of the larynx are reported. 

In a brief review of articles on arnyloid deposits, emphasis is placed 
on classification and frequency of reports of each type. 

The microscopic appearance of the lesions is discussed ; the histologic 
features conform with reports in the literature except that the association 
of fibrinoid degeneration of collagen was more striking in these cases. 

Primary amyloid deposits may be local or systemic (disseminated ). 
The exact relationship between these two forms is not established at 


present, but, according to reports, may follow a pattern similar to that 


of other diseases involving mesenchymal structures. 
Dr. C. E. Gordon furnished the accompanying photomicrographs 


3301 Junius Street (1). 

15. Huebschmann, P.: Ueber Kehlkopfnétchen mit sogenannten “amyloiden” 
Einlagerungen, Virchows Arch. f. path. Anat. 275:698-710, 1930. 

16. Baehr, G., and Pollack, A. D.: Disseminated Lupus Erythematosus and 
Diffuse Scleroderma, J. A. M. A. 134:1169 (Aug. 2) 1947. 





MONOSTOTIC FIBROUS DYSPLASIA 


Report of Two Cases 


COLONEL S. L. COOKE 
MEDICAL CORPS, UNITED STATES ARMY 


W. H. POWERS, M.D.* 
OAK PARK, ILL. 


7 IBROUS dysplasia is a benign tumor which may involve one, 
several or many bones. The osseous lesion is basically composed 
of fibrous connective tissue, throughout which are scattered irregularly 
shaped trabeculae of primitive bone. This name was first suggested 
by Louis Lichtenstein! in 1938 in an attempt to clarify the existing 
confusion regarding fibro-osseous disease. Previous to this time as 
many as thirty-three different titles had been used to describe this 
entity. Among the commonest are osteitis fibrosa, giant cell tumor, 
ossifying fibroma, fibrosarcoma, osteodystrophy, osteoid osteoma, fibroma, 
fibroseptic disease of bone and a form of von Recklinghausen’s disease 
of bone. From the numerous titles used to describe fibrous dysplasia, it 
is readily seen that this lesion is not a rarity; however, owing to the 
comparatively recent recognition of this disease entity, many clinicians 
are relatively unfamiliar with it. This fact, as well as the fact that 
only 9 cases in which the maxilla was involved and 3 cases in which 
the frontal bone was involved have been reported under the title fibrous 
dysplasia, suggests reason for publication of this article. 


REPORT OF CASES 

Case 1.—The patient was a white soldier aged 18. In September 1944, his 
first right upper molar tooth was extracted, and a piece of the alveolar margin 
was removed with the tooth. On further inspection, a swelling was discovered 
over the right side of the maxilla and the right upper alveolar margin. The 
patient was advised to consult an oral surgeon. In June 1946, he entered the Army 
and immediately applied for admission to paratroopers’ school. On preliminary 
examination, the swelling was again observed. He was then sent to a general 
hospital, where examination revealed no abnormality except for the swelling 
over the maxilla and the alveolar margin. Roentgenograms of the right maxilla 


*Formerly Captain, Medical Corps, Army of the United States. 

From the Otolaryngology Section, Walter Reed General Hospital, Army 
Medical Center, Washington, D. C. 

1. Lichtenstein, L.: Polyostotic Fibrous Dysplasia, Arch. Surg. 36:874-898 
May) 1938. 
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revealed the antrum to be almost completely filled with soft tissue. Laboratory 
tests revealed no abnormalities. A clinical diagnosis of giant cell tumor was made. 

On Aug. 6, 1946, through a Caldwell-Luc approach, a section of bone approxi- 
mately ™% inch square (1 cm.) was chiseled out of the right maxillary sinus. 


The antrum was curetted and the remaining tissue removed. Grossly, the patho- 
logic specimen consisted of numerous bony fragments, the largest one measuring 
2 by 2 by 1 cm., with a narrow rim of periosteum at one end. The other pieces 
averaged 3 to 6 mm. in size. The tissue was brownish gray and appeared to have 
bony trabeculae dispersed throughout the fibrous tissue. Histologically it was 
composed of moderately cellular connective tissue, in which there were numerous 
masses of osteoid tissue showing a gradual transition between connective and 
osteoid tissue. A few well formed trabeculae, irregular in shape and variable in 
size, were present. Many of these were covered with osteoblastic cells and an 


Fig. 1 (case 1).—Roentgenogram of maxillary sinuses taken in February 1947, 
showing involvement of right maxillary sinus and maxilla. 


occasional multinucleated osteoblast. A section taken through the cortex showed 
the tissue to be extremely thin and absent in some areas. The pathologist stated 
that the tumor resembled both osteoid osteoma and fibrous dysplasia. The distinct 
thinning of the cortex without bony proliferation was against the diagnosis of 
osteoid osteoma, but the large amount of osteoid tissue was in favor of such a 
diagnosis; however, it was considered that the lesion more closely resembled 
fibrous dysplasia. 

During the next six months after the operation, the right antrum gradually 
became filled with this soft tissue. In February 1947, the patient was transferred to 
Walter Reed General Hospital. The examination here revealed nothing significant 
except the generalized enlargement of the maxilla and swelling of the right 
alveolar ridge and right side of the hard palate. Roentgenograms of the right side 
of the maxilla revealed the right maxillary sinus to be considerably smaller 
than the normal left. There was extreme enlargement of the right side of the 
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maxilla, which had produced an elevation of the floor of the right orbit, thickening 
of the right infraorbital ridge and alveolar process and depression of the right 
side of the hard palate. The right malar bone was displaced laterally, and there 
had been a partial dislocation of the malar-maxillary articulation. The enlarged 
maxillary bone was of homogeneous density, about equal to that of normal bone. 
Skeletal survey of the long bones and roentgenograms of the chest revealed 
nothing abnormal. A roentgen diagnosis of fibrous dysplasia was made. Results 














Fig. 2 (case 1).—Photomicrograph showing trabeculae of osteoid tissue scattered 
throughout fibrous connective tissue. 


of urinalysis were normal, and the Kahn reaction was negative. The blood 
phosphatase activity was 0.35 Bodansky unit and the cholesterol level 196 mg. per 
hundred cubic centimeters; the serum phosphorus and calcium levels were 3.5 and 
10.8 mg., respectively ; the blood creatinine level, 1.2 mg. The total protein content 
was 6.9 Gm. per hundred cubic centimeters (serum albumin 4.62 Gm. and serum 
globulin 2.28 Gm.). Tests for Bence Jones protein gave negative results. The 
urinary calcium level was 15.3 mg. 
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On February 27, through a Caldwell-Luc approach, the right antrum was 
exposed and found to be completely filled with spongy tissue. This tissue was 
removed with a curet. The tumor extended upward to the floor of the orbit but 
did not penetrate it; anteriorly, the cortex was decidedly thinned. The antrum 
was packed with gauze and the incision closed. The gross and microscopic 
appearance of the tissue was essentially the same as previously reported. During 
the following six weeks, the antrum again gradually filled with tumor tissue. On 
April 17, the right antrum was again opened. The operator had intended to 
remove the tumor completely, but the maxilla was so extensively involved that 
this was impossible. The incision was closed after the tumor mass was removed 
from the antrum only. Examination of the neoplastic tissue again showed condi- 
tions similar to those noted on previous biopsies. No malignant changes were 
found. After this removal, the tumor again filled the sinus. Roentgenograms taken 
approximately every six weeks for eight months did not show any further exten- 
sion of the neoplasm. Skeletal surveys and roentgenograms of the chest also 
indicated nothing abnormal. The patient was discharged asymptomatic on 
Jan. 7, 1948. 

Case 2—A 25 year old white soldier, in January 1944, complained of pain 
over the left upper incisor tooth, radiating to the left maxillary area. The tooth was 
extracted at that time, and the pain disappeared for approximately eight months. 
In September he complained of what he called sinus trouble. This condition was 
characterized by alternating nasal obstruction, postnasal discharge (usually yellow- 
ish but never blood tinged) and pain ove~ the left maxillary area and alveolar 
margin. These episodes of pain continued intermittently and gradually became 
progressively worse, usually being severest during cold weather. Nose drops 
alleviated this pain temporarily. In June 1946, on his return from overseas, the 
pain became rather severe and the patient reported to the nearest medical instal- 
lation. An attempt was made to irrigate the left antrum, but because of the density 
of the lateral nasal wall, the clinician was unable to penetrate it. Further treatment 
was contemplated, but the symptoms subsided and the soldier failed to return. 
Shortly thereafter, he was transferred to cold climatic regions, and the symptoms 
again returned in September 1947. On examination a tumor was discovered 
involving the frontal ethmoid and turbinate bones on the left. He was then trans- 
ferred to Walter Reed General Hospital. The past history was noncontributory 
except for injury incurred when the patient was struck with a ball bat over the 
left maxilla in 1938. 

On inspection the most prominent feature was an enlargement of the left 
supraciliary ridge, which was smooth and hard. On palpation no tenderness was 
found. Examination of the nasal cavity revealed that all the turbinate bones in 
the left nostril were exceptionally enlarged and covered with pale mucous mem- 
brane. After the nose was sprayed with 1 per cent phenylephrine hydrochloride 
(neo-synephrine hydrochloride®) the turbinate bones on the left remained approxi- 
mately the same size while on the right they constricted normally. 

Roentgenograms of the skull and facial bones showed the left nasal passage 
to be obstructed by a dense radiopaque mass. The orbital plates of the left frontal 
bones were thickened and increased in density. The glabella, the greatest point of 
thickness, was 4 cm. in width. The region of the frontal sinus was replaced with 
dense homogeneous material of a ground glass appearance. The ethmoid cells 
on the left were completely obliterated and replaced with tissue of this ground 
glass appearance. The right ethmoid cells were displaced to the right. The 
roentgen diagnosis was fibrous dysplasia. Laboratory studies yielded the following 
data: serum calcium 10 mg. per hundred cubic centimeters, serum phosphorus 
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3.7 mg. and serum phosphatase activity 6.4 Bodansky units; all these values 
were within normal limits. The erythrocytic and leukocytic counts and results of 
urinalysis were all essentially normal. 

On Oct. 16, 1947 a specimen for biopsy was taken from the left inferior turbinate 
bone. Under local anesthesia, a piece about 0.5 cm. in diameter was removed 
from the anterior tip of the inferior turbinate bone. At the time of operation it 
was found that this bone was about six times its normal size. A small amount 
of bleeding occurred but was readily controlled with epinephrine. The pathologic 
report was as follows: The specimen consisted of a flat pinkish gray mass, 1.1 by 
0.8 by 0.3 cm. in size. It was covered on one surface by a finely granular 
epithelium; the under surface had a smooth, glistening appearance. The bone 
present was 4 mm. in diameter and yellowish white. Microscopically it was found 
to be essentially normal cancellous bone showing myelofibrosis. On November 21, 
another specimen for biopsy was taken in a similar manner from the same turbinat« 


Fig. 3 (case 2).—Lateral view of skull showing involvement of orbital plates 
ot frontal bones, with obliteration of both frontal sinuses 


bone near the middle portion. This specimen grossly consisted of four irregularly 
shaped yellowish white pieces of osseous material. On section the material was 
yellowish white and of uniformly hard consistency, with the exception of a small 
amount of soft osseous tissue seen at the base of one piece. Microscopically the 
mucous membrane showed a chronic inflammatory reaction, and the osseous tissue 
showed myelofibrotic changes compatible with early fibrous dysplasia. 


REVIEW OF LITERATURE 


In the past, fibro-osseous lesions of the bone were usually classified 
as Paget’s or von Recklinghausen’s disease. It was not until 1922 that 


Weil ? first reported a case of fibro-osseous disease of the bone associated 


2. Weil, A.: Pubertas praecox und Knochenbriichigkeit, Klin. Wehnschr. 
1:2114-2115, 1922. 
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with an extraskeletal lesion. In this case there was no accompanying 
hyperparathyroidism. During the ensuing fifteen years there were 
few cases of this type recorded. In 1937 McCune and Bruck * reported 
a case of osteodystrophia fibrosa, with pathologic pigmentation of the 
skin and precocious puberty. This was the first time that the lesion had 
been recognized as a distinct entity. In 1937 Albright, Butler, Hampton 
and Smith * described what is now called the Albright syndrome. It 
is characterized by osteitis fibrosa disseminata, precocious puberty in 


Fig. 4 (case 2).—Anteroposterior view of skull showing involvement of left 
inferior turbinate bone, left ethmoid bone and both frontal bones. 


the female, endocrine dysfunction and pathologic areas of pigmentation. 
In 1938 Lichenstein' published a report of 8 cases in which there 
were multiple bone involvement and extraskeletal changes. He sug- 


3. McCune, D. S., and Bruck, H.: Osteodystrophia Fibrosa, Am. J. Dis. 
Child. 54:806-848 (Oct.) 1937 

4. Albright, F.; Butler, A. M.; Hampton, A. O., and Smith, P.: Syndrome 
Characterized by Osteitis Fibrosa Disseminata, Areas of Pigmentation and Endo 
crine Dysfunction, with Precocious Puberty in Females, New England J. Med. 
216:727-746, 1937. 
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gested the term fibrous dysplasia of the bone. In 1942, Lichtenstein 
and Jaffe ° made a comprehensive review of the literature and compiled 
90 cases: 15 of their own and 75 previously reported under a variety of 
titles. The sex of 86 patients was known ; 60 per cent of these were female. 
Pathologic cutaneous pigmentation was found in 35 per cent, and in 
nearly all of these there was multiple bone involvement. Evidence of 
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Fig. 5 (case 2).—Photomicrograph showing myelofibrotic changes compatible 
with early fibrous dysplasia. 


endocrine dysfunction was discovered in 22 per cent, all of whom were 
female. Fifteen of the 87 patients, or approximately 17 per cent, had 
involvement of a single bone. The maxilla was the most commonly 
involved facial bone. Although in only about one fifth of the reported 


: Litmeaaneie: L., and Jaffe, H. L.: Fibrous Dysplasia of Bone, Arch. Path. 
98:777-816 (June) 1942. 
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cases were the lesions of the monostotic type. Lichtenstein and Jaffe 
stated the opinion that such lesions were much commoner than 
this figure would indicate. This hypothesis was later proved by 
Schlumberger’s ® report of 67 cases of monostotic fibrous dysplasia 
in 1946. In his cases the various bones involved were as follow: rib. 
29; femur, 9; tibia, 8; humerus, 2; ulna, 2; vertebrae, 1; pelvis, 1; 
fibula, 1; mandible, 2; maxilla, 7; frontal, 2; parietal, 1; mastoid, 1, and 
occipital, 1. It is interesting from the standpoint of the otorhinolaryn- 
gologist to note that the facial bone was involved in about 20 per cent 
of the cases, and in half of these the lesion was located in the maxilla. 
Schlumberger found no extraskeletal defects or congenital anomalies in 
these 67 cases. The average age at onset was 26 years, but this figure 
had little significance, since study was limited to the military age group 
Coley and Stewart’ reported the only 2 cases of fibrous dysplasia in 
which a sarcoma appeared. Both sarcomas were of the non-bone- 
forming type, occurring in the scapula and left hip. 


ETIOLOGY 

The cause of this disease entity is unknown. It was first believed 
to be a unilateral form of von Recklinghausen’s disease. ' Albright and 
his associates first suggested that fibrous dysplasia might be directly 
related to an endocrine dysfunction; later they thought i* was 
disseminated neurologic disease, with a lesion in the vicinity c' he third 
ventricle to account for the precocious sexual development. Lichten 
stein and Jaffe ° advanced the hypothesis that the disease was due to a 
skeletal developmental anomaly resulting apparently from perverted 
activity of the specific bone-forming mesenchyma. Snapper ® expressed 
the opinion that fibrous dysplasia was not a disease entity, but merely) 
an atypical expression of Hand-Christian-Schuller disease (lipid granul: 
matosis; xanthomatosis). In 1944 Thannhauser® again revived the 
theory that it was not a distinct disease entity but merely a manifestation 
of neurofibromatosis, or von Recklinghausen’s disease. This sup- 
position was refuted by Jaffe*® in 1945. He stated that skeleta! 
changes observed in cases of fibrous dysplasia, which are of consistent 


6. Schlumberger, H. G.: Fibrous Dysplasia of Single Bones, Mil. Surgeon 
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7. Coley, B. L., and Stewart, F. W.: Bone Sarcoma in Polyostotic Fibrous 
Dysplasia, Ann. Surg. 121:872-881, 1945. 

8. Snapper, I.:' Medical Clinics on Bone Diseases: A Text and Atlas, New 
York, Interscience Publishers, Inc., 1943, pp. 157-171. 

9. Thannhauser, S. J.: Neurofibromatosis (von Recklinghausen) and Osteitis 


Fibrosa Cystica Localisata et Disseminata (von Recklinghausen), Medicine 
23:105-149, 1944 

10. Jaffe, H. L.: Fibrous Dysplasia of Bone: Disease Entity and Specifically 
Not an Expression of Neurofibromatosis, J. Mt. Sinai Hosp. 12:364-381, 1945. 
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pattern and indeed constitute its central feature, are by no means 
analogous, roentgenographically or anatomically, with the highly various 
skeletal changes found in cases of neurofibromatosis. Recently, Schlum- 
berger © advanced the theory that this lesion represented an abnormal 
response to injury, since a history of trauma was present in almost 
one third of the cases, although there was no proof that fibrous 
dysplasia did not exist previous to this time. It was also his opinion 
that the monostotic type was not a congenital anomaly and etiologically 
had nothing in common with the form of polyostotic fibrous dysplasia 
found in Albright’s syndrome. 


PATHOLOGY 


Grossly, the involved bone shows a replacement of the spongy bone 
of the marrow cavity by evenly whitish or reddish-speckled rubbery, 
compressible tissue. Occasionally it is described as gritty in part or 
throughout, owing to the presence of formed trabeculae of immature 
bone. The cortex of the bone is usually thinned or entirely absent in 
parts because of pressure from the expanding tumor. 


Microscopically the lesion is composed essentially of fibrous tissue, 
throughout which are scattered trabeculae of puorly formed primitive 
bone. The connective tissue in the affected area is rather cellular and 
made up of immature, small, slender, spindle-shaped cells arranged in 


a rather loosely whorled manner. Occasionally the lesion may be 
poorly cellular and highly collagenous in character. The trabeculae are 
of variable size and shape and are irregularly distributed throughout the 
lesion, though they are greater in number in the more cellular and 
vascular areas. No mature lamellas are seen in these trabeculae, which 
are usually formed by a typically calcified metaplastic fibrous bone. 

Infrequently, focal degeneration or hemorrhage may result in the 
formation of cysts. In these areas, multinuclear giant cells and a few 
nests of foam cells may be seen. At the location of a pathologic fracture, 
islets of cartilage have been found by some observers, but they have been 
rarely seen in other locations. 


CLINICAL MANIFESTATIONS 


Usually the first sign of disease in the monostotic form is a local 
swelling over the affected area if the bone is superficial, as a rib, clavicle, 
maxilla or calvarium ; but often the disease is discovered only on routine 
roentgen examination. Occasionally tenderness may be located over 
the lesion. Pain is not a characteristic symptom, and for this reason the 
tumor may be present for many years before it is revealed. When one 
bone is involved, it is most frequently the tibia or femur in the lower 
extremity, the humerus or ulna in the upper extremity and the maxilla 
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in the facial bones. Extraskeletal abnormalities have never been reported 
in monostotic fibrous dysplasia; however, in the polyostotic type they 
may occasionally be seen, especially if the osseous involvement is 
extensive. By far the commonest abnormalities are pathologic pig- 
mentation of the skin, usually over the neoplasm and premature sexual 
maturation and skeletal growth. 

In the polyostotic type, the osseous lesions are usually confined to 
one limb, or, at least, there is a heavier involvement of the bones on one 
side of the body when the bones of the face, skull, thorax and extremities 
are implicated. 

The blood chemistry, which includes serum calcium, serum phos- 
phorus and serum phosphatase levels, is within normal limits, although 
in some cases it has been reported as being at the upper limits of normal. 
This is true whether there is involvement of one, few or many bones. 

Roentgenographic findings are often difficult to interpret in the 
monostotic form. The appearance of the bone depends on the com- 
position of the tissue in the medullary cavity and the effects of this 
material on the cortex of the bone. If the interior of the bone is replaced 
by a tissue of a more fibrous than osseous character and has in places 
become cystic, the area will be radiolucent and cast a corresponding 
shadow. In the lesions in which the abnormal medullary tissue has 
undergone ossification, this tissue will usually present a ground glass 
appearance. At times, this fibro-osseous tissue erodes through the 
original cortex and causes a furrowing of the bone. This presents a 


multilocular appearance on roentgenograms, though the bone is filled 


solidly with a dysplastic connective tissue. 


DIAGNOSIS 

For a diagnosis of fibrous dysplasia, the clinical manifestations, 
including the roentgen findings, are usually sufficient in cases of the 
polyostotic form; however, this is not true in cases in which a single 
bone is involved. In such cases, it is difficult to distinguish the solitary 
lesions roentgenographically from enchondromas, bone cysts, giant cell 
tumors, osteochondromas, chondromas, sarcomas and fibromas. Schlum- 
berger ® listed these lesions as those most frequently mistaken for a 
lesion of monostotic fibrous dysplasia. A biopsy is necessary to rule out 
such a possibility. 

The polyostotic type, hyperparathyroidism, enchondromatosis and 
Hand-Christian-Schiiller disease raise the greatest problem in differential 
diagnosis. 

Lesions of the maxilla, such as we have reported in this article, 
have been frequently diagnosed as ossifying fibroma. Lichenstein, 
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Mallory,’ and Schlumberger ? stated that ossifying fibroma is merely 
a variant of fibrous dysplasia and not a separate disease entity. They 
arrived at this conclusion after comparing the histologic and roentgen- 
ologic findings of ossifying fibroma with those of fibrous dysplasia located 
in other parts of the skeleton. The only variation between the two was 
that in ossifying fibroma the trabeculae were spherical, whereas in 
fibrous dysplasia they were more elongated. 


PROGNOSIS 


In the monostotic form of fibrous dysplasia, Lichtenstein and Jaffe ° 
stated that the outlook is good as to normal life expectancy. Lesions 
which are present before skeletal growth ceases usually slow down and 
become arrested when adult life is reached. In cases of multiple bone 
involvement, the prognosis is about the same, except when extraskeletal 
abnormalities are associated with the disease. Coley and Stewart’ 
recently reported 2 cases of the polyostotic type of fibrous dysplasia in 
which non-bone-forming sarcomas developed in another area. There 
have been no reports of malignant transformation in the monostotic 
fibrous dysplasia. 

TREATMENT 

The treatment of this disease should be governed not by the number 
and size of the lesions but, rather, by the severity of the symptoms. In 
cases of solitary lesions which are nonsymptomatic, only a biopsy should 
be performed to confirm the diagnosis. No further operative procedure 
is necessary in these cases. If a single lesion causes difficulty and is 
not located in the weight-bearing bones, such as the tibia and femur, it 
should be thoroughly curetted and the cavity filled with autogenous 
bone chips. This usually eradicates the disease. The former state- 
ment applies to all cases except those in which the ribs or facial bones 
are involved. When incapacitating lesions are located in these areas, 
resection is usually the procedure of choice. In weight-bearing bones 
in which pathologic fracture has occurred, a massive autogenous graft 
has been used with great success, although fractures have recurred. All 
surgical procedure except for biopsy purposes should be avoided, if 
possible. 

329 South Oak Park Avenue. 
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Case Reports 


RHABDOMYOSARCOMA OF THE MIDDLE EAR 


LIEUTENANT COMMANDER SAFA KARATAY, TURKISH NAVY 
Specialist in Diseases of the Ear, Nose and Throat, Naval Hospital 
ISTANBUL, TURKEY 


Although malignant growths of the middle ear do not occur frequently, 
various types of such tumors have been reported in the world literature. The 
case presented here is of special interest because no such case was found reported 
in the available literature. 

REPORT OF A CASE 


2 


A Negro girl aged 3 was admitted to Babies Hospital on Jan. 10, 1945, with 
paralysis of the left side of the face and slight bleeding for five days from a 
tumor in the left external auditory meatus. 

The family and past histories were noncontributory. 

Examination——The patient was a well developed, thin child weighing 14 Kg 
There was complete paralysis of the left side of the face. Cervical nodes were 
palpable in both the anterior and the posterior region. Examination of the left 
ear revealed a finger-like mass protruding from the external auditory canal. The 
drum membrane cou'd not be visualized. The other clinical and laboratory findings 
were normal. Roentgenographic examination of the temporal bone showed 
a well pneumatized mastoid, with slight haziness of the cells on the left side. 

A biopsy specimen was taken from the mass, and a diagnosis of granuloma was 
reported on January 15. In view of the clinical picture, which was strongly 
suggestive of a tumor, the biopsy was repeated on January 15 and the diagnosis 
Was again granuloma. 

Operation—On January 18, a radical mastoidectomy was performed on the left 
side. The mastoid cells were well developed and lined with swollen mucosa. A 
greenish blue exudate filled the mastoid cells. The facial ridge, the zygomatic 
region and the bridge were soft and easily broken down with curets. The 
antrum and the middle ear were filled with a tumor, which seemed to originate 
trom the anterior part of the middle ear. This mass protruded through the external 


auditory meatus. The drum membrane and the ossicles were destroyed except for 
the head of the malleus, which was found embedded in the tumor. The tumor 
was removed as completely as possible, a plastic flap was made and the cavity 


was packed with gauze 

Microscopic Examination of Operative Specimen (Dr. D. H. Anderson).—The 
appearance of the tumor varied somewhat in different areas. The portion which 
appeared to be growing most actively was that beneath the surface. Here the 
tissue was extremely cellular, with poorly defined cell outlines and large pale 
nuclei, which tended to be oval but were often irregular in size and shape. They 
had a coarse network of fine fibers and contained one or two distinct nucleoli. 

This study was assisted by grants from the Research Council of the American 
Otological Society and the Hayden-Coakley Fund. 

From the Department of Otolaryngology of Columbia University College of 
Physicians and Surgeons, and the Presbyterian Hospital, New York 
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There were as many as fifteen mitotic figures in one high power field. This area 


was well supplied with thin-walled vessels. In many other areas the majority 


of the nuclei were pyknotic and often elongated and distorted, but there remained 
some nuclei similar to those first described; in other areas they were elongated 
and resembled fibroblasts. They were arranged in irregular whorls and suggested 
in appearance an exaggeration of the active growth of fibroblasts in granulation 
tissue. In several places the squamous epithelium on the surface had become 
necrotic, with an inflammatory reaction in the underlying tumor tissue. 








aw 





Fig. 1—Ingrowth of tumor tissue from the middle ear into the vestibule; 
destruction of the annular ligament; luxation of the stapes. Erosion of the 
labyrinthine capsule; new formation of bone over the promontory, tumor masses 
in the dura and in the internal auditory meatus. 


Trichrome Stain: In the most actively growing areas first described, there 
was still little or no fibrillar tissue. Elsewhere, where the nuclei suggested the 
appearance of fibroblasts, they were separated by fine strands of collagenous fibers. 

Foot Stain: In the actively growing areas a fine reticulum separated the cells 
into groups of three to six and sometimes surrounded individual cells. In the 
areas where the nuclei were elongated many coarse fibers were found; these 
fibers ran parallel to the long axis of the cells and often separated groups of 
several cells. 

Diagnosis.—The diagnosis was undifferentiated malignant tumor of the temporal 
bone (sarcoma or fibrosarcoma ?). 
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Postoperative Treatment and Course—On February 2, roentgen therapy was 
begun. From February 10 to March 9, a total of 2,200 r was given to the region 
of the tumor, with 200 kilovolts, 25 milliamperes, a total skin distance of 50 cm. 
and 1 mm. of copper filtration. 

Although the clinical examination of the nasopharynx revealed nothing note- 
worthy except for a small amount of adenoid tissue on the roof, a biopsy specimen 
of this tissue was taken in order to detect a possible extension of the tumor to this 
area. The specimen was reported as being adenoid tissue. 











Fig. 2.—Progressive erosion of the labyrinthine capsule; middle ear filled with 
tumor tissue, round window membrane intact. 


A neurologic examination on February 18 revealed paralysis of the left sixth 
and seventh cranial nerves of peripheral type and questionable paralysis of the 
twelfth nerve on the left side. The involvement of the seventh nerve was 
undoubtedly of otic origin, and that of the sixth nerve was probably due to involve- 
ment of the left petrous pyramid. 

After the operation, the tumor recurred rapidly and broke through the post- 
auricular wound and the external canal. On April 13, definite paralysis of the left 
hypoglossal nerve was noted. On March 13, a small marginal infiltration of the 
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cornea and complete ophthalmoplegia, probably due to the spreading of the tumor 
into the apex of the left orbit, were noted. 

Radium was given, without benefit, and the patient died on May 10 

Autopsy.—Postmortem examination of the head and brain showed a creamy, 
soft tumor, measuring 13 by 13 by 3 cm., in the left mastoid region. On the cut 
surface the tumor was seen to be divided into small lobules. The tumor extended 
into the left temporal cavity through a large hiatus behind the left ear. Almost 
no bony base remained in the middle cranial fossa on the left, and the tumor 
extended downward into the soft tissues of the neck and anterior to the external 
ear, as well as into the adjacent portion of the sphenoid bone and into the left orbit. 








Fig. 3—Rhabdomyoblasts in the tumor tissue. 


The growth, replacing the petrous pyramid, extended to the cerebellopontile 


angle without invading the parenchyma of the cerebellum and the brain. A large 
mass was also present in the pharynx as a direct extension from the tumor in the 


neck. 

Microscopic Examination of Left Temporal Bone (horizontal serial sections).— 
The large operative defect following radical mastoidectomy was filled with the 
tumor; all the contents of the middle ear were destroyed, with the exception 
of the foot plate of the stapes and a part of its anterior crus (fig. 1). The tumor 
had destroyed almost the entire annular ligament. The foot plate of the stapes 
was luxated and its anterior part pushed into the perilymphatic cistern (fig. 1). 
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The tumor had destroyed large areas of the inner table of the mastoid, the 


tegmen tympani, the tympanum and the osseous carotid canal. 

The labyrinthine capsule was almost everywhere eroded by the tumor, which 
in some places reached the endosteum. It did not, however, invade the perilym- 
phatic spaces except where it grew through the oval window into the vestibule 


In some places, particularly over the promontory, new formation of weblike, 
fibrillar bone in netlike arrangement was noticed (fig. 1). 

The round window membrane was intact (fig. 2). 

The petrous pyramid and the eustachian tube were almost completely destroyed 
The tumor grew into the nasopharynx, infiltrated large areas of the outer layers 
of the dura, extended to the periosteum of the internal auditory meatus and 
penetrated through it, in several places. The nerves in the internal auditory 
meatus were infiltrated. At other points the growth extended around the inferior 
and posterior borders of the labyrinthine capsule to the dura of the posterior fossa 
and from there to the internal auditory meatus. 

The portion of the facial nerve in the middle ear had been completely destroyed, 
and the tumor could be followed along the original course of the nerve to the 
geniculate ganglion and from there into the upper part of the internal auditory 
meatus. Here the tumor connected with extensions which had broken through 
the periosteum of the internal auditory meatus 

The infiltration of the cochlear nerve extended into the spiral ganglion of 
the basal turn of the cochlea and from there into the scala tympani. Along the 
branches of the vestibular nerve it extended a short distance into the osseous 
canals but did not reach the maculas and cupula. 

The labyrinthine spaces showed a diffuse serofibrinous inflammation. 

Reexamination of the tumor by Dr. A. P. Stout showed a myxoid structure 
in some areas and rhabdomyoblasts, some of them with unmistakable cross 
striations, in other parts (fig. 3) 


Pathologic Diagnosis—The final diagnosis of rhabdomyosarcoma was made. 


SUMMARY 
The case is reported of a Negro child 3% years of age with rhabdomyosarcoma 
which originated in the left middle ear. 
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TEADY but not outstanding progress has been made in both the 
field of hearing tests and the field of hearing aids. Apparently 
American instruments are preeminent in the latter field. Contribu- 
tions from Eastern and Central Europe are still rather scarce. A few 
original methods of testing hearing are suggested by foreign authors. 


TESTS: METHODS, INSTRUMENTS AND PRINCIPLES 

Egan! presents procedures which have been found particularly 
useful in measurement of intelligibility of speech. These methods are 
classified into three groups: articulation tests, subjective appraisals 
and threshold tests. For a quantitative measure of the intelligibility 
of speech, an announcer reads aloud lists of syllables, words or sen- 
tences to a group of listeners, and the percentage of items correctly 
recorded by these listeners is called the articulation score. This score 
depends on various factors, such as the nature of the test items that 
constitute the discrete speech units and the procedures used in testing 
articulation. The speech units should be representative of conversa- 
tional speech and grouped into balanced lists, each list as difficult as 
the others. The units should be representative of fundamental speech 
sounds. The type used whether nonsense syllables, words or sentences, 
depends on a number of considerations. For use of nonsense syllables 
a trained testing crew is essential; for words, whether they are short 
or long, and for sentences, the psychologic factors are of greater 
importance. Intelligibility of discrete sentences is typically higher than 
of word or syllable articulation, since the percentage of key words 
recorded depends not only on articulation but also on the relation they 
bear to the other words of the sentence. For an extensive testing 
program a large number of reasonably short and homogeneous test 
lists should be used. The difficulty of the items in most tests follows 


1. Egan, J. P.: Articulation Testing Methods, Laryngoscope 58: 955 ( Sept.) 
1948. 
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a bell-shaped curve. Egan describes the available lists of syllables, 
words and sentences. The most recent revision of the nearly phoneti- 
cally balanced word lists (P B) are presented, and the complete 
twenty lists are appended to the article for the use of other investiga- 
tors. The spondaic word lists are those in which words are used 
having homogeneous audibility, including especially those words with 
dissyllables spoken with equal stress on the two syllables. These words 
are called spondees, and many such words have been recorded phono- 
graphically to determine with precision the threshold of hearing for 
speech. The various lists are discussed. These are of value in special 
circumstances, as for testing the speaking ability of persons who do 
much talking over the telephone. 

All articulation scores are relative, depending on the use of specific 
announcers, microphones, amplifiers, ear phones, noises, listeners and 
test lists. Egan discusses all these factors and the means employed 
for their proper selection and use. 

An abbreviated test can be made by using test words recorded 
phonographically. The listener has in front of him, on a card covered 
with a blank card, the same list as that on the recording. After he 
hears the word and decides what he thinks it is, he uncovers the card 
and checks whether he has heard it correctly or not. Egan describes 
three methods for determining the threshold of detectability and intelli- 
gibility. For determining the threshold of detectability, the listener 
adjusts some variable until he is just able to detect the presence of 
speech sound about half the time. This threshold is the reference level 
for the specification of the sensation level of speech. At about 8 decibels 
above this threshold he will be able to understand with difficulty the 
gist of connected discourse. This level is called the level of per- 
ceptibility. To determine the threshold of intelligibility, the listener 
adjusts some variable until in his judgment he is just able to obtain 
without perceptible effort the meaning of almost every phrase of con- 
nected discourse read to him. These thresholds are useful in deter- 
mining the relative effectiveness of various types of noise in masking 
speech. Determination of any one of these thresholds as a function 
of the intensity of the masking noise shows how the intensity of noise 
and speech are related so that a constant perceptual effect is main- 
tained. An appendix of twenty lists, each consisting of fifty common 
English monosyllables, accompanies the article. These are phonetically 
balanced, and each of the lists is nearly as difficult as the other. 


Van Dishoeck and van Gool? have developed a method for quickly 


and easily obtaining a detailed audiogram showing all dips and defects 


2. van Dishoeck, H. A. E., and van Gool, J.: The Detailed Audiogram, 


Arch. Otolaryng. 47:149 (Feb.) 1948. 
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of hearing in the tonal range. An audiometer of the sweep frequency 
type is necessary. The intensity knob is fixed at the 0 decibel level. 
The frequency knob is then turned from low to high, and the tonal 
range in which the howling tone is heard is recorded by means of a 
simple writing mechanism mounted on the frequency knob. The inten- 
sity is then increased each time by 5 to 10 decibels till the howling 
tone is heard over the whole tonal range. This requires less time 
than the ordinary audiogram and, in addition, picks up all the dips 
and defects in the tonal range. The article has a more detailed 
description of this method with accompanying illustrations of this new 


detailed audiogram. 
Jones * points out that errors in the present diagnostic methods 


and tests used in the measurement of hearing warrant an accurate 
reevaluation. Some of these errors are due to acceptance of time- 
honored and improved theories as facts, such as Bezold’s hypothesis, 
in which the explanation of the increase in hearing by bone conduction 
in tympanic disease is not altogether clear. The personal equation 
error, on the part of both patient and physician, is evident in instances 
of tests made by the same examiner of the same patient at different 
periods of the day showing a definite variance. Fatigue and over- 
enthusiasm are factors to be considered. Furthermore, discrepancies 
were shown when tests were made of the same patient by the same 
examiner with audiometers of different manufacturers. Jones has 
found the audiometer too unreliable in testing bone conduction. For 
important decisions, such as determining need for operation, he makes 
three audiometric recordings plus a tuning fork examination. The 
most useful forks are those with 512, 1024 and 2048 double vibrations. 
The uncalibrated forks vary considerably. They may be calibrated by 
being sent to the United States Bureau of Standards. The effort to 
produce high precision instruments for the testing of hearing has 
largely been wasted because of mechanical imperfections, variance in 
human response and in the technic of examination and gross errors in 
fundamental information. He makes this criticism of the average physi- 
cian and institution and not of the highly developed acoustic centers 
with their excellent facilities and most capable staffs. 

Based on otologic literature and his own experience, Weersma * 
gives a detailed discussion of the audiometric types of high tone impair- 
ment. These are given as follows: (1) a slight upper tone dis- 
turbance encountered with preponderating lower tone deafness, such 
as is found in many patients with conduction hearing impairment; (2) 

3. Jones, M. F.: Discussions of Present Methods for Testing Auditory 
Function, Ann. Otol., Rhin. & Laryng. 57:311 (June) 1948. 

4. Weersma, P.: Audiometric Aspects of Hearing Loss for High Tones, 
Nederl. tijdschr. v. geneesk. 85: 3683 (Sept. 13) 1941. 
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a gradual curve indicative of perception deafness; (3) as a “dip,” 
especially at c-5, sometimes also at c-4, and (4) as an abrupt drop at 
the upper frequencies. The significance of these curves is not yet 
definitely established; in every case they must be judged in connection 
with other clinical data. 

In this paper, Huizing® calls attention to the fact that in pure 
perception deafness, audiometric sounds of high intensity are heard 
with normal loudness. This characteristic, which is called regression, 
is in contradistinction to the situation in conduction deafness, in which 
the sensation of loudness is proportional to the hearing loss at all 
levels. In unilateral deafness, the presence of regression can be detected 
by means of a modified Weber test; in bilateral perception deafness, 
it can be inferred if the patient is in the habit of using the radio at 
an intensity level which is uncomfortable for normal people. The 
factor of regression complicates to a considerable extent the prescrib- 
ing of hearing aids. No mention is made in this article of Fowler’s 
work along similar lines. 

A paper on hearing tests at the University of Liege, is contributed 
by Henschel.* He states that in contrast to physicians in Anglo-Saxon 
countries, the study of deafness has interested only a minority of 
3elgian physicians. He admits that the ideas presented in his paper 
are far from being recent discoveries but feels that they need to be 
popularized in his country. 

The classic Weber, Schwabach and Rinne test, as well as the tests 
with whispered voice, watch, monochord and tuning forks, are men- 
tioned and reviewed. The well known difficulties in obtaining satisfac- 
tory results with these methods are presented, the two leading ones 
being that of making rapid group tests and that of obtaining results 
which can be interpreted quantitatively with precision. 

Henschel believes that audiometry has made considerable progress 
toward solving these questions. For group testing in industry, avia- 
tion, etc., the phonograph audiometer with standard lists of mono- 
syllabic words transmitted through ear phones has, in his experience, 
proved to be a valuable means. For pure tones, the Western Electric 
6B audiometer™ is used in the clinic at the University of Liege; it is 
described in detail. Bone conduction as well as air conduction is tested, 
and the American type of audiogram is used. The author warns 
against comparing the results of bone conduction tests made with 
different oscillators and advises checking the instrument against an 
“artificial ear” from time to time, as well as being on guard for fluc- 
tuations in the current. Graphs illustrating conduction and perception 


5. Huizing, H. C.: Importance of the Regression Factor in Hearing Tests 
and Hearing Aids, Nederl. tijdschr. v. geneesk. 85:4529 (Dec. 6) 1941. 
6. Henschel, C.: Audiometry, Rev. méd. Liége 2:421 (Aug.) 1947. 
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deafness are included. Allowance for presbycusis is made according 
to the tables of normal loss for age given by the author. 

Audiometry is considered especially valuable in the choice of a 
hearing aid and in the study of deaf-mutism. Henschel cites statistics 
from Sweden and England on the incidence of deafness among children 
and adults and advises the formation of hearing aid clinics on the order 
of those established in England. 


A discussion of audiometry is given by Caussé and Gondet.’ They 
state that the rapid spread of audiometry, not only in the United 
States, where it originated, but in Europe, is due to the fact that it 
provides a more precise means for studying the various forms of deaf- 


ness than do the classic tests. Caussé and Gondet use the same decibel 
notation as that used in this country, but confine themselves to air 
conduction. The remarks include comments on presbycusis, acoustic 
trauma, otosclerosis and deaf-mutism. 

In presbycusis the American school has attempted to make an 
analogy with presbyopia. While few audiograms support this view, 
the changes nevertheless are sufficiently definite to allow a diagnosis 
in age groups on the basis of loss indicated by the group. Knudsen’s 
figures are cited in this connection. 

Acute or chronic acoustic trauma is an exceptional cause of deaf- 
ness. The former is more likely to be a factor, as exemplified in a 
case cited by the author, in which deafness occurred as a result of 
a rocket explosion. The audiogram included is characterized by a 
“trough” involving a band of frequencies in the region of 4096 double 
vibrations. Attention is called to the fact that in chronic acoustic 
trauma the frequencies involved in the hearing loss do not, as a rule, 
correspond to those of the etiologic noise. The prognosis in acute 
acoustic trauma should be guarded. Some patients may regain their 
hearing in a large part, while in others, hearing may become stabilized 
or even grow worse after an initial improvement and give way to a 
chronic professional deafness. 

Otosclerosis, in the authors’ opinion, can be diagnosed only with 
probability. While the hearing for low tones is chiefly affected, as 
the disease progresses the hearing for high tones also becomes involved. 
Of interest is a case with rapid progress and pronounced loss of bone 
conduction in which there was no benefit from an operation by Sour- 
dille (the patient insisted on the operation) but the hearing level was 
raised from perception of shouts ad concham to conversation at 1 to 1.5 
meters by means of the latest American hearing aid. 


7. Caussé, R., and Gondet, I.: Analysis of Audiograms, Ann. d’oto-laryng. 
13: 193 (May-June) 1946. 
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From a practical viewpoint, the authors consider the study of deaf- 
mutes to be one of the most important uses of the audiometer; such 
study enables the otologist to make a prognosis and assist in the train- 
ing of deaf-mute children. A number of interesting audiograms illus- 
trating the authors’ comments are included. 

Saltzman and Ersner*® present the advantages of masking as an 
aid in audiometry in children, especially in cases in which a psycho- 
neurotic factor might be involved. They report a case in which audio- 
metric examinations in school and in a clinic produced evidence of 
severe perceptive deafness in both ears out of proportion to the clinical 
picture. With masking, however, they were able to get an essential 
audiogram. The masking apparently alerts the other ear to sounds 
close to the threshold of hearing by producing a striking contrast effect. 
After indoctrination in pure tone hearing with masking, a normal 
audiogram was obtained a week later without masking. 

Tests on children below the third grade were found unreliable by 
Newby.’ From the third through the eighth grade, of an entire group 
of 840 ears, 90 per cent showed a difference of 5 decibels or less on a 
retest. Of 188 ears, 90 per cent showed a variation of 10 decibels 
between group and individual tests. The group test operated more 
efficiently as a screening device when a loss of 20 decibels or more 
for any frequency in either ear was accepted as significant. It saves 
needless retesting. The group pure tone test as described appears 
superior to the group speech audiometer as an efficient screening device. 

For the eighteen months previous to their article, the authors ° 
were faced with the problem of examining a number of young children, 
many under the age of 6 years, for the purpose of establishing the 
possible role of deafness in causing backwardness in talking. In some 
instances the diagnosis lay between deafness and mental backward- 
ness; in no case had quantitative assessment of the hearing been 
obtained. As it was necessary to establish without delay the kind of 
special education needed and in view of the fact that many children 
were brought from a distance, a test procedure was needed which would 
ensure an accurate measurement of the hearing capacity in the course 
of a single examination. 

Both speech and pure tone tests as ordinarily performed are difficult 
to apply to children under 6 years. Results of speech tests cannot be 
expressed in quantitative terms, and the pure tone tests are meaningless 


8. Saltzman, M., and Ersner, M. S.: Masking as an Aid in Audiometry in 
Children, Laryngoscope 58: 1127 (Oct.) 1948. 

9. Newby, H. A.: Group Pure Tone Hearing Testing in the Public Schools, 
J. Speech Disorders 12: 357 (Dec.) 1947. 

10. Dix, M. R., and Hallpike, C. S.: The Peep-Show: A New Technique 
for Pure-Tone Audiometry in Young Children, Brit. M. J. 2:719 (Nov. 8) 1947. 
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to a child of this age. For in children with defective hearing pure 
tone tests are even more unsatisfactory owing to the extreme difficulty 
of explaining the nature of listening and of hearing. Nevertheless, 
the advantages of the pure tone audiogram make it essential for exam- 
ining defective children. This is due to certain fundamental facts 
bearing on the relation of pure tones to the hearing of speech. This 
relation is expressed in a diagram of the normal intensity of ordinary 
speech in terms of decibels; the most important, lying between 1000 
and 200 cycles per second, is about 60 decibels above threshold in 
normal conversation at 3 feet (0.9 meter). Inasmuch as the ready 
understanding of speech sounds calls for an intensity of at least 20 
decibels greater than that at which the sounds can barely be heard, it 
is evident that a 40 decibel loss of hearing in the central area would 
give rise to difficulty in understanding conversation and a 60 decibel 
loss would mean total deafness. 

In order to solve their problem, Hallpike and Dix constructed an 
apparatus for obtaining pure tone audiograms, using the principle of 
the Pavlov conditioned reflex. The apparatus is composed of two 
parts, a wooden box, at the back of which is a picture interesting to 
children, and, screened from the child, a pure tone generator, which 
is connected with a main transformer in such a manner that when a 
switch is pulled sound from the loudspeaker and light from a signal 
bulb (both in the subject’s box) are simultaneously emitted. When 
the child presses another switch near his box, a light illuminates the 
picture at the back of the box. At first, this maneuver is performed 
by an assistant seated near the child; in this way the child is taught 
that a view of the picture may be obtained during a synchronized light 
and sound combination. Later, the signal bulb is eliminated and sound 
alone serves to inform him when to illuminate the box; the test then 
becomes strictly a test of hearing. The pictures are changed for each 
frequency and the procedure repeated for all frequencies from 4096 
to 256 decibels. The test is generally completed in ten to fifteen 
minutes. Thirty-one children were examined in this manner. Explana- 
tory diagrams and representative case histories are included. 

Brown” has conducted some studies on the reliability of audio- 
metry. He measured the variability of results on the same patient 
of two different examiners on two different properly calibrated audio- 
meters. The following tests were carried out: (1) variation in two 
tests with different audiometers and one examiner; (2) variation in 
tests with the same audiometer and two different examiners; (3) 
variation in the same subject tested twice by the same examiner with 
11. Brown, R. E. G.: Experimental Studies on the Reliability of Audiometry, 
J. Laryng. & Otol. 62: 487 (Aug.) 1948. 
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the same audiometer, and (4) check of threshold calibrations of the 
two audiometers used. Results showed that differences of plus and 
minus 15 decibels may occur and should not be taken as an indication 
that a change in the subject’s hearing has taken place. When meas- 
urements are repeated on the same system, plus or minus 10 decibels 
should be required to indicate a change in the subject’s hearing. Except 
in the first test, ambient noise of 40 or 50 decibels did not affect relia- 
bility. Practice did not produce any improvement in hearing in any 
of the group. It was believed that an examiner might become accurate 
in doing audiometry after testing about 30 subjects. 

Kobrak '* undertakes a physiologic explanation of a cochleovesti- 
bular principle of hearing based on phylogenetic conditions. Vestibular 
tactile perception of individual periods of sound vibrations, especially 
in the “density” in the succession of individual cycles, in contrast and 
complementary to the “cochlear proper” sensation of cycle frequency, 
the physiologic density of the tone, is believed to play a part in the 
estimation of pitch, in view of their proportional relation. 

Kobrak '* mentions the great importance of the audiometer and the 
tuning fork in hearing tests. He stresses the importance of the role 
played by the tympanic muscles and their ability through hyperactive 
responses to produce a negative Rinne response in the absence of 
morphologic changes in the middle ear. When this occurred with 
typical perceptive deafness, the term physiologic negative Rinne test 
was used. When the right ear with normal hearing is exposed to the 
Barany buzzer at the left ear, most of the Rinne test figures—except the 
highest—tones become negative. However, there is a fairly quick 
recovery from the negative results after the exposure to the noise. 
This tympanic muscle phenomenon must be considered in those cases 
in which a shortened bone conduction with a negative Rinne result is 
obtained in the Schwabach and the Rinne test with two or three tuning 
forks at octave distance. The diagnosis of so-called combined middle 
and inner ear deafness is usually made without actual awareness of 
the changes in the middle ear; this factor might be related to the hyper- 
activity of the tympanic muscles. The early diagnosis of latent deafness 
depends on special hearing and vestibular tests. Routine audiometry 
is done, especially with the tuning fork for period hearing, in which 
the tone is heard briefly over a certain period of the decaying vibration 
of the tuning fork. This can be considered abnormal only when the 
period of hearing sensation with 1024 and 2048 double vibrations is 


less than half the normal and when it is associated with a positive 


12. Kobrak, F.: Contribution of a Working Hypothesis of a Principle in 
Cochlear-Vestibular Hearing, Pract. oto-rhino-laryng. 9:346, 1947. 

13. Kobrak, F.: Some Clinical Phenomena of Deafness in the Light of New 
and Old Tests of the Ear, Arch. Otolaryng. 47:113 (Feb.) 1948. 
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audiometric provocative test and abnormal vestibular findings. These 
various tests spot “mute” areas in the petrous bone. Kobrak states 
that the term hereditary is used to describe deafness in persons whose 
next of kin show manifest deafness and the term congenital is applied 
to deafness in persons in whom latent abnormalities of the genes can 


be detected by special methods of diagnosis, as discussed in his article. 


Deafness which cannot be identified as congenital by these methods 
is placed in the category of acquired deafness, which can be antenatal, 
intranatal and postnatal. 

Ltischer and Zwislocki '* suggest some new tests for hearing. They 
assert that classic conceptions as to distribution of hearing loss due to 
conduction and perception deafness no longer hold good. They believe 
it necessary to supplement routine threshold measurements with new 
tests. The temporary auditory threshold is determined after the ear 
is exposed to a stimulus tone of 30 to 80 decibels for four seconds. 
This causes an almost instantaneous rise in the auditory threshold, 
which increases with the increase of intensity of the stimulating tone. 
The threshold returns to normal in accordance with an exponential 
curve. The auditory threshold rises 40 to 45 decibels above normal 
for a tone of 80 decibels, depending also on the frequency and attain- 
ing a maximum at 2000 to 4000 cycles. For persons with normal 
hearing, the rise of auditory threshold during speech amounts to less 
than 20 decibels and is of no practical significance. 

Howells '° presents a new and simple technic in the differential 
diagnosis of type of deafness. He noted, from a series of persons with 
normal hearing, that in longitudinal stroking of the skin of the neck, 
beginning at the nape and coming forward, the patient was aware of 
a point of greatest intensity of hearing of the sound at the anterior 
border of the sternomastoid muscle, about 1 inch (2.5 cm.) below the 
tip of the mastoid process. Persons with middle ear deafness or 
normal hearing could locate this point within a few seconds after the 
test started. Patients with inner ear deafness were unable to detect 
any sound from stroking the skin. Tests at this point with the bone 
conduction stimulator of the audiometer showed a trace of bone con- 
duction over the mastoid process at a frequency of about 10 decibels 
less. Howells attributes the transmission of vibration to simple con- 
duction through the stretched muscle and craniocochlear conduction 
from the point of attachment of the sternomastoid muscle. 

14. Liischer, E., and Zwislocki, J.: The Decay of Sensation and the Remainder 
of Adaptation After Short Pure-Tone Impulses on the Ear, Acta oto-laryng. 35:428, 
1948. 

15. Howells, D. E.: Sound Conduction Through the Sternomastoid Muscle 
in Middle-Far and Nerve Deafness, J. Laryng. & Otol. 62:394 (June) 1948. 
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The test is offered as a simple differential test between middle ear 


deafness and nerve deafness. 

Popa ** presents a further report on autospirophony, a new method 
for testing hearing which he first described in 1948. The test is based 
on the following observations: If one consciously takes notice of 
nasal respiration when the nose is unobstructed and the hearing normal, 
there is a sensation as of the respiratory sound’s being propagated to 
the ears by air leaving the nasal orifice. When, however, the auditory 
meatuses are obstructed lightly by compressing the tragi or, better, 
with the ends of the fingers, the resonance resembles that of a tube 
and one has the feeling that the sound is leaving by way of the pharyn- 
geal or nasopharyngeal cavity and not by air through the nasal pas- 
sages. This sensation exists also when the mouth is open or when 
respiration is performed with the nasal fossa alone. If, instead of 
pressing lightly with the fingers, one closes the meatuses lightly, the 
sensation of the sound’s leaving by way of the pharynx is lost and 
the sound again seems to leave by air through the nasal passages. The 
phenomenon is similar to that of the Gellé test. If one ear is occluded 
and the other left free, the respiratory sound is perceived only but 
the latter through air (intranasal resonance). This experience is 
analogous to a lateralization of the Weber test to the “healthy” side. 
The perception of the sound through air leaving the nose and (seem- 
ingly) traveling to the ear is called by the author “exoperception” ; 
that by intranasal resonance, “intraperception.” 

When lateralization in the Weber is to the diseased side, auto- 
spirophony is lateralized to that side also. A positive reaction to the 
Rinne test is characterized by exoperception, and a negative one, to 
intraperception of autospirophony. <A Gellé test is characterized by 
the disappearance of autospirophony on strong compression of the exter- 
nal meatus. Bilateral deafness with exoperception is an inner type 
of deafness, and unilateral deafness with exoperception to the good 
side also represents an impairment of the inner ear. In acute involve- 
ment of the middle ear and in pure conduction deafness due to oto- 
sclerosis, autospirophony lateralizes to the diseased side. Popa examined 
34 patients with tuning forks and according to the methods outlined 
in his paper and found that the results obtained with his method 
were in harmony with those obtained with tuning forks. He considers 
his method a valuable additional clinical test for hearing impairment. 

Békésy ** describes a new audiometer, in which the test tone 
oscillates in the vicinity of the threshold constantly, avoiding fatigue 
and saving time. The intensity of the tone increases continuously as 

16. Popa, N.: Autospirophony: A New Method for Testing Hearing, Ann. 


d’oto-laryng. 64:463 (Aug.-Sept.) 1947. 
17. von Békésy, G. W.: A New Audiometer, Acta oto-laryng. 35:411, 1947. 








LEWY ET AL—FUNCTIONAL EXAMINATION OF HEARING 345 


long as a signal button is pushed and decreases gradually when the pres- 
sure is released. The subject determines his own threshold by pressing 
the button for perception of tone, releasing it until the tone disappears ; 
in this way the tone oscillates around the subject the whole time. 
The resulting graph is shown as a series of small waves (similar to 
those of the electroencephalograph) which follow the same pattern in 
the same subject on repeated tests. The whole range between 100 and 
10,000 cycles per second is covered in fifteen minutes. The masking 
sound in the nontested ear is alleged not to mask in any way the ear 
being examined. Comparison of the loudness balance (Fowler’s phe- 
nomenon) may be observed by the change in the amplitude of the 
spikes (intensity ocillations). Pathologic conditions (lesions, tinnitus) 
are suggested by changes in the height of the spikes. To detect 
malingering, an extra attenuation of 10 decibels is inserted periodically 
into the circuit. The subject is unable to correct for this, and the graph 
shows the discrepancy. 


PSYCHOGENIC DEAFNESS 

Hardy '$ discusses the problems and treatment of psychogenic deaf- 
ness and emphasizes the fact that the psychogenic factor is commonly 
an overlay on organic defects of hearing. The diagnostic problem is 
to measure accurately the relative amount of organic and psychogenic 
involvement. He feels that this can best be accomplished by the 
otologist, who is most capable of interpreting the results of hearing 
tests and evaluating the organic pathologic condition. The essential 
principle in the technic is repeat testing for both pure tone and speech 
as well as tuning forks. Special tests are the Lombard, the Stenger 
and the Doerfler-Stewart, in which superimposed signals of speech 
and masking noise are employed. All these tests are done to determine 
a disparate state of affairs. Once this is established, the ratio between 
psychogenic and organic dysfunction must be determined. Hardy recom- 
mends suggestion hypnosis to accomplish this. Such hypnosis can be 


used by the otologist and is simple and easily mastered without formal 


instruction. Reference is made to a monograph by Brenman and Gill: 
Hypnotherapy: A survey of the literature, the Menninger Foundation 
Monograph Series, No. 5, New York, International Universities Press, 
Inc., 1947. The purpose of suggestion hypnosis is to induce a state of 
control sufficient to relieve some of the inhibitions of the conscious state 
while the examiner conducts routine tests of auditory acuity. The 
so-called waking technic is the simplest form, involving only fixation on 
a bright object to initiate the patient’s response to deep suggestion. 


18. Hardy, W. G.: Psychogenic Deafness, Ann. Otol., Rhin. & Laryng. 57: 65 
(March) 1948. 
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This results in a kind of hyperconcentration that induces complete 
A verbal stimulus is necessary, which can be pro- 


relaxation rapidly. 
duced through a portable amplification system with head phones. Rela- 
tively few patients with a psychogenic overlay on organic deafness are 


totally deaf for speech. Some persons are resistive to the idea of hypno- 
sis, and it is best to use the terms relaxation and concentration in 
explaining the procedure. Once the patient is relaxed, a recheck is 
made for pure tones and speech, and when it has been determined 
that the hearing threshold is better the clinician has evidence of the 
relation between the psychogenic and the organic dysfunction. The 
results under relaxation are indicative of the maximum organic impair- 
ment. The key to the therapy is the ability of the patient to gain insight 
into the relations between the causal factors and the symptoms. The 
success depends on the patient’s willingness and ability to resolve his 
difficulties. This phase of the treatment can often be more readily 
accomplished by the otologist than by the psychiatrist. Hardy presents 
a series of 12 cases with audiograms to illustrate them. 

A careful evaluation of the hearing status of the otosclerotic patient 
to be selected for the fenestration operation should determine how 
much of the impairment is conductive and how much perceptive in 
type. This can be done with the use of the tests suggested by Camp- 
bell and Macfarlan.’® A careful audiometric examination for both air 
and bone conducted sounds is done. Proper masking is essential: 
It should be measured and raised by decibel steps to just the required 
amount below the point at which spreading to the opposite, or tested, ear 
is observed. The ideal method is to use a tone an octave below or 
even nearer to the tone used in testing. If the hearing is 30 to 40 
decibels better in the untested ear, masking for both air and bone 
conduction should be done. To avoid air-borne sound in bone conduc- 
tion tests, one should run off a reporting by the patient of levels of 
loudness at which different pitches are heard when the bone conduction 
receiver or tuning fork is held in the bone conduction position, as over 
the region of the mastoid process but not in contact with the bone. 
Therefore, when the actual bone conduction reading later is the same 
as that obtained by test for the loudness level, the examiner can 
appreciate the fact that the hearing for that particular pitch might 
be for either air conduction or bone conduction. Tuning fork tests 
for bone conduction hearing can be of great value if the various factors 
of error are recognized and guarded against. The fatigue test is impor- 
tant, as auditory fatigue does not occur in early otolsclerosis or catarrhal 
deafness, but it does appear in all types of nerve deafness. This test can 


19. Campbell, E. H., and Macfarlan, D.: Test Findings Before and After 
Fenestration of the Labyrinth, Arch. Otolaryng. 47:590 (May) 1948. 
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be performed by delivering a pitch sufficiently heard at 40 decibels above 
the patient’s hearing threshold for three minutes. The patient’s thresh- 
old is then retested every thirty seconds. 

The Gellé test can also be of value in the hands of an experienced 
tester. Campbell and Macfarlan state that there can be varying degrees 
of fixation of the stapes, as they have found a more and more positive 
response as the disease progressed and suggest a modification of the 
Gellé test. The butt of the tuning fork is held on the mastoid process 
and the index finger is used to exert pressure on the column of air 
between the meatus and the drum membrane. The loudness balance 
test will give a definite demarcation between operable and inoperable 
loss of hearing in patients with otosclerosis. The loudness balance test 
cannot be accomplished if the deafness is of an obstructive type alone 
but can be if there is nerve deafness. Various degrees of this matching 
are found as the disease progresses. The speech-hearing tests are 
important for differentiating deafness, particularly those tests involving 
articulation interpretation. The authors use the unamplified phono- 
graph with an intensity trimmer on the instrument. This is connected 
with the microphone outlet of the audiometer, which furnishes the 
necessary amplification and a decibel meter. The patient hears the 
speech coming from an ear phone; exact threshold readings can be 
obtained by this method. This threshold test can help differentiate the 
conductive type of deafness from the perceptive type, as suggested by 
Walsh and Silverman. In cases of conductive deafness, hearing becomes 
better with increase in loudness, whereas in the perceptive type, a level 
is reached at which there is an end of maximum efficiency. Finally, the 
caloric test is helpful in estimating the functional activity of the mecha 
nism of the inner ear. 

At the Central Institute for the Deaf and the department of oto 
laryngology of Washington University, Thurlow and_ associates °° 
studied a group of 161 patients before and after the fenestration opera 
tion. Statistical analysis was planned to answer questions as to the 
reliability of the various tests, whether the patient’s familiarity with the 
tests improved his performance, whether one test could be substituted 
for another and the value of the tests for predicting improvement of 
hearing by fenestration. .\fter utilization of a relatively large battery 
of tests, it was found that only the following ones were necessary: 
pure tone audiometry by air and bone conduction, threshold of detect 
ability of speech, threshold of speech for Western Electric 4+C recordings, 


and Psycho-acoustic Laboratory test no. 9 and 12 and P-B word 


20. Thurlow, W. R.; Silverman, S. H.:; Davis, H.. and Walsh, T. E.: A 


Statistical Study of Auditory Tests in Relation to the Fenestration Operation, 
Laryngoscope. 58: 43 (Jan.) 1948 
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lists given at several intensities. The authors’ statistical analysis of 


these tests showed that test no. 9, spondaic words, and test no. 12, 
sentences, have a standard error of measurement of about 4 decibels, 
which is about the same as for pure tone audiometry. All the speech 
lists mentioned revealed losses so closely correlated with one another 
that only one of them need be used in‘any clinical routine. The pre- 
diction of the thresholds for speech from the losses for pure tones 
averaged over the speech range is less satisfactory than the prediction 
from one speech test to another. Patients with conduction deafness 
show a better discrimination for speech measured by the articulation 
scores obtained on word lists given at high intensity than do patients 
with a significant amount of nerve deafness. Patients with predomi- 
nantly conductive deafness give the best results on tests made within 
eight months after the fenestration operation. None of the tests 
employed showed any great predictive value. The average gain for 
speech in this period was about 14 decibels. The average gain for 
pure tones in the speech range was about 9 decibels. Pure tone 
audiometry significantly underestimated the gain for speech. Reduc- 
tion in the degree of exenteration of the mastoid cells produced no 
detectable change in the average gain, and the use of the cartilage 
stopple gave about 8 decibels less immediate gain for speech and in 
many cases did not prevent subsequent closure. Details including 
correlation coefficients and statistical tests of significance are included 
in the paper. 

Juers * stresses the importance of the Weber test in postoperative 
evaluation of cochlear function in cases of fenestration. In 88 consecu- 
tive cases in which there was no definite lateralization before operation, 
in the Weber test lateralization to the ear operated on occurred in 51, 
and in the remaining, except for a few, no lateralization occurred. 
The packing in the ear was not a significant factor, as similar results 
were obtained in a similar group checked at a later interval when no 
packing was present. In general, in those cases in which there was 
a shift to the untreated ear several days after operation after laterali- 
zation to the side operated on, initial gain in hearing was less. Bone 
conduction determinations made at the third postoperative month for 
the frequencies from 256 through 2048 showed an improvement ranging 
from 1 decibel for the lower frequency to 13 decibels for the higher fre- 
quency in the ear operated on. Juers discusses the physiology of the 
fenestrated ear and presents some evidence that air-conducted sound 
may enter the inner ear chiefly by passing directly through the fenestra. 


21. Juers, A. L.: Observations on Bone Conduction in Fenestration Cases, 
Ann. Otol., Rhin. & Laryng. 57: 25 (March) 1948. 
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Reid 2? presents a statistical study of “permanent” deafness in 
artillery personnel and medical students used as controls. The deaf- 
ness may be abrupt or gradual in onset and in either case may result 
from one severe blast or from long-continued exposure to less severe 
stimuli, more frequently the latter. 

Woods ** believes that in otosclerosis loss by bone conduction is 
early, beginning in the higher tones. Bone conduction remains normal 
at 256 double vibrations for a long time, even when it is grossly 
reduced for 512 and higher frequencies. Loss by air conduction begins 
in the lower tones. In successful cases after fenestraion, improvement 
in bone conduction as well as air conduction takes place. Woods 
advances several possible explanations. He uses the Western Electric 
2B audiometer, with the D-80904 bone conduction receiver. [ REVIEW- 
ER’S COMMENT: Bone conduction as measured on the audiometer is 
not fully accepted by acoustic physicists. | 

Collins *4 reports his experience with aural trauma caused by gun- 
fire. In the series, 108 patients were tested; all but 3 experienced 
deafness at the time of injury. In 3 the onset was delayed or gradual. 
Tinnitus occurred in 88 per cent, pain at the time of injury in 37 per 
cent, bleeding in 29 per cent, discharge in 15 per cent, ruptured 
membrana tympani in 50 per cent and disturbed labyrinthine function 
in 75 per cent. Of the abnormal reactions, unilateral paresis of the 


ear canal occurred in 21 per cent and bilateral paresis in 7 per cent; 


56 per cent of the patients showed directional preponderance. The 


figures on mixed reactions were very small. Vertigo occurred in 50 per 
cent, nausea in 15 per cent, headache in 25 per cent and vomiting in 
7 per cent. In this series, a tonal dip at the frequency of 4096 double 
vibrations was present in only 5 patients. 

Friedman *> reports his observations on 100 patients with acoustic 
trauma admitted to a general hospital in the first six months after the 
invasion of the European Continent. The characteristic audiometric 
findings were a dip at or near the frequency of 4096 double vibrations, 
with a minimal loss, and a deepening and broadening of the curve in 
the frequencies above 2048 cycles, at which there was greater damage. 
There was also a slight depression of the curve in the frequencies 


22. Reid, G.: “Permanent” Deafness Due to Gunfire, J. Laryng. & Otol. 
62:76 (Feb.) 1948. 

23. Woods, R. H.: Some Observations on Bone Conduction Following the 
Fenestration Operation, J. Laryng. & Otol. 61: 22 (Jan.) 1948. 

24. Collins, E. G.: Aural Trauma Caused by Gunfire, J. Laryng. & Otol. 
62: 358 (June) 1948. 

25. Friedman, O.: Blast Injuries of the Ears, Arch. Otolaryng. 47: 471 
(April) 1948. 





ARCHIVES OF OTOLARYNGOLOG) 


below 512 cycles, even in the cases of mildest damage. In cases of 
moderate loss of hearing there was a tendency toward leveling off of 
the curve, with a severer loss for the high tones. The least loss almost 
always occurred in the frequencies of 512, 1024 and 2048 cycles. In 
cases of severest loss hearing was lost for all frequencies. In 71 per 
cent of the cases, the impairment of hearing was slight. Tinnitus 
was often the predominant complaint. Maximum recovery normally 
occurred within one month in the uncomplicated cases. 

A comprehensive report *° on occupational aviation is given by two 
members of the otologic service of the examining board of the French 
Air Lines; it is based on a survey of the literature and their own 
observations. The authors consider that the enormous increase in 
number of persons engaging in flying as a livelihood, the increased hours 
spent in the air and the augmented power and noise of the motors have 
combined to make aviation deafness an important problem. 

The main characteristics of aviation deafness are involvement ot 
the high tones, with the most pronounced dip in the region of 4096 
double vibrations, and reduction of bone conduction. The reduction 
takes place gradually and is usually proportional to the amount of 
time which had been spent in the air, although exceptions occur, such 
as the case cited by Campbell of the flyer who had 20,000 flying hours 
to his credit and yet showed normal hearing. The question of immunity 
to acoustic trauma in certain animals and in some persons is an interest- 
ing one, since if the answer were known the entire question of occu- 
pational deafness would be affected. At present, the only practical 
suggestion for prophylaxis is to study the influence of auditory fatigue 
on aviation students. 

Some attempt has been made to explain deafness, at least in part. 
on the basis of increasing age. For one thing, the amount of flying 
time accumulated by an aviator does not have a definite relation to the 
number of years he spent in the service; nor is there a great similarity 
between presbycusis, which shows a gradually descending curve toward 
the high tones, and occupational acoustic trauma. There is also little 
resemblance between aviation deafness and loss of hearing due to 
toxicity or infection, the latter type showing a decided reduction over 
the entire hearing range 

Involvement of low tones is noted in deafness due to pressure 


changes involving the middle ear. While this condition invariably 


clears up with inflation, it is possible for repeated attacks to complicate 


the typical picture which is produced by acoustic trauma alone. In the 
latter both ears are involved as a rule, but not uncommonly the left 


> 


26. Caussé, and R., Falconnet, P Occupational Aviation Deafness, Ann 
d’oto-laryng. 64: 436 (Aug.-Sept.) 1947 
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one shows the greater loss—a fact which the authors think is probably 
due to the usual location of the engine on this side. 

The well known dip is to be considered as being only in the region 
of 4096 cycles, since actually other nearby tones may be involved more 
than this frequency. This involvement is not specific for acoustic 
trauma, since it is found in many other forms of deafness and probably 
is simply the expression of a special fragility in this region of the audi 
tory spectrum. 

The question of hearing loss for whispered voice depends, in the 
authors’ opinion, to a large extent on the exactness of the test method, 
accounting for the varying opinions on this aspect. It is essential to 
standardize the tests for voice, not only in ordinary circumstances but 
in the presence of noise and in the special circumstances present in 
airplanes, such as the use of the intercommunication telephone, in order 
to achieve practical results. It would be of interest, also, to test aviators 
who had left the service in order to determine whether the process is 
really irreversible, as most authorities now assume. 

Caussé and Falconnet state frankly that their experience does not 
incline them toward any distinctive pathologic picture as being responsi- 
ble for aviation deafness, and they believe most of the features described 
in this respect to be equally possible for artefacts and agonal changes. 

The prophylaxis lies in diminishing the noise by proper placing of 
the motors and by such precautions as the use of helmets, which in some 
cases keep out as much as 30 decibels of noise. Regular rest periods 
also may have a favorable influence. A careful selection of personnel 
is most important. 

A scale of compensation should be drawn up, since aviation deaf- 
ness, in effect, means that a man is disqualified for a career for which 
he had fitted himself, in spite of the fact that as a rule his other faculties 
were not affected. 

Johnson and Zonderman ** studied the hearing acuity, tinnitus and 
vertigo in 76 consecutive cases of hypertensive vascular disease. In 
30 per cent the complaint was tinnitus; in 46 per cent, a mild to 
moderate type of vertigo. The tinnitus and vertigo were relieved 
immediately after a splanchnicectomy performed to lower the blood 
pressure. In only 8 cases, or 10 per cent, was there awareness of any 
hearing loss. In 4 of these the hearing loss was of the conduction type, 
resulting from previous pathologic conditions in the middle ear and 
nose. One patient had otosclerosis, with secondary nerve changes; 
the remaining 3, in the older age group, had a nerve impairment with 


loss of hearing for high tones. However, a dip in the air conduction 


ee a : a or : 
27. Johnson, L. I., and Zonderman, B.: Hearing Acuity, Tinnitus, and Vertigo 
in Essential Hypertension, Laryngoscope 58:374 (May) 1948 
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curve at 2896 and 4096 double vibrations associated with a rise in the 
higher tones was found in 32 cases, or 42 per cent. This was not 
associated with age. It resembled the dip frequently present after 
exposure to trauma or gunfire. The authors are of the opinion that 
possibly hypertension produces a similar traumatic effect on the cochlea 
as that of trauma, and association of this type of hearing loss with a 
history of trauma from noise should suggest the possibility of hyper- 
tension. 


HEARING AIDS ACCEPTED BY THE COUNCIL ON PHYSICAL 
MEDICINE OF THE AMERICAN MEDICAL ASSOCIATION 


As of December 1, 1948 


Acousticon Model A-100 J. A 
MFR. DICTOGRAPH PRODUC TS c ORP. 
680 Fifth Avenue, New York 19 
Aurex (Semi-portable) . A. M. A. 10032585 (Aug. 21) 1987. 
Aurex Model C-B and Model C-A. a ‘ A. 12035385 (Oct. 17) 1942. 
Aurex Model F.. A. 138: 204 (Sept. 25) 1918. 
Aurex Model H . A. M. A, 18621099 (April 24) 1948 
MFR. AUREX CORP. 
1117 North Franklin Street, Chicago 
Beltone Mono-Pac ‘ Saas fe 130 : 637 (March 9) 1946. 
Beltone Harmony Mono-Pac J. A. M. A, 12832543 (Feb. 22) 1947. 
MFR. BELTONE HEARING AID CO. 
1450 West Nineteenth Street, Chicago 
Dysonic Hearing Aid, Model 1 < 137 2 1584 (Aug. 21) 1948. 
MFR. DYNAMIC HEARING AIDS, INC. 
1042 Atlantic Avenue, Brooklyn 16 
Electroear Model C. 3. A.3 136: 769 (March 13) 1948 
MFR. AMERICAN EARPHONE CoO., INC. 
10 East Forty-Third Street, New York 17 
Gem Hear'ng Aid Model V-85.........cccccoscescccses : Report not yet published. 
MFR. GEM EAR PHONE CoO., INC 
50 West Twenty-Ninth Street, New York 1 
k os eee hive p esha s . M. A. 1293 32 (Sept. 1) 1945. 
1333 : 542 (Feb. 22) 1947. 


. M. A. 1883: 298 (Sept. 25) 1948, 


Maico Type 
Maico Atomeer ... eae 
MFR. MAICO CO., INC, 
North Third Street, Minneapolis 
Mears Aurophone Model 200............ ehhacenekss wee A. 1383 428 (Oct. 9) 1948 
47-Mears Aurophone Model 98 — eT a ee A. 18731535 (Aug. 21) 1948 
MFR. MEARS RADIO HEARING DEVICE CORP. 
1 West Thirty-Fourth Street, New York 1 
Micronic Model 101 (Magnetie Receiver) $< - Report not yet published 
MFR. MICRONIC CO. 
7 Atlantie Avenue, Boston 11 
Audiomatic...... Report not yet published. 
4 Audiomatic......... J. A. M. A. 1363109 (Jan. 10) 19 


Microtone T 

Microtone 7 

Microtone T-5 Audiomatice Report not yet published. 
I 


MFR. MICROTONE CO. 

4602 Nicollet Avenue, Minneapolis 9 
National Cub Model th ns Bee ae eee rr J. A. M. A. 1383295 (Sept. 25 
National Standar del Pennies ween J. A. M, A. 188: 295 (Sept. 
National Star del J. A. M. A. 1383295 (Sept. 2: 

MFR NATIONAL HI \RING AID LABORATORIES 

15 South Hill Street, Los Angeles 14 
Otarion, Mode \ J. A. M. A. 11%21101 (Sept. 28) 1940 
Otarion, Model A ee : J. A. M. A, 132 1071 (Dee. 28) 1946 
Otarion, Model A-4 J & S wee J. A. M. A. 1822925 (Dee. 14) 1946. 
Otarion, Model E-1 re ¥ .... od. A. M. A. 1362108 (Jan. 10) 1948. 
Otarion, Model E-18 wees J. A. M. A. 138: 650 (Oct. 30) 1948 
Otarion, Model E-2 pieces ax’ 

MFR OTARION. HEARING ATDS 

159 North Dearborn Street, Chicago 
Paravox Models VH and VL.. J. A. M. A. #79 (Sept. 14) 1946 
Paravox Model XT ; mas A. 365 (May 24) 1947. 
Paravox Model XTS ‘ J. 2 109 (Jan. 10) 1948. 

MFR. PARAVOX, IN( 

2056 East Fourth Street, Cleveland 15 


J. A. M. A. 1383 887 (Nov. 20) 1948. 
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Precision Table Hearing Aid Report not yet published. 
MFR. PRECISION ELECTRONICS CoO. 
850 West Oakdale Avenue, Ch.cago 14 
RAGIOORT MOG) 4B-OM oc siccsscccccccssessccveccccscceces . A. M. A, 12621151 (Dec. 30) 1944. 
Radioear Model 45-M-magnetic air conduction receiver J. A. M. A. 127: 219 (Jan. 27) 1945. 
Radioear Model 45-M-magnetie bone conduction receiver A. M. A. 127327 (Jan. 6) 1945. 
MFR. E. A. MYERS & SONS 
306 Beverly Road, Mount Lebanon, Pittsburgh 
Ravox (Semi-Portable) J. A. M. A. 1133218 (Oct. 28) 1939. 
MFR. ZENITH RADIO CORP. 
6001 West Dickens Avenue, Chicago 
Silver Micronic Hearing Aid Model 101 .... od. A. M. A. 1852159 (Sept. 20) 1947. 
MFR. MICRONIC CO 
727 Atlantic Avenue, Boston 11 
SR la ccs ta savnessasenescwescccarsvecse J. A. M. A. 13632768 (March 13) 1948. 
MFR. ALLEN-HOWE ELECTRONICS CORP. 
Salem, Mass. 
Sonotone Audicles Nos. 530, 531 and 583.........0..0208- J. ra M. A. 128 3837 (Nov. 27) 1948. 
Sonotone Model 600 J. M. A. 131 3523 (June 8) 1946. 
Sonotone Model 700... sieets d- m M. A. 135 1 838 (Nov. 29) 1947. 
Sonotone Model 900 Report not yet published. 
MFR. oe CORP. 
Elmsford, x, 
Superfonie nen et Aid J. A. M. A. 1383293 (Sept. 25) 1948. 
MFR. AMERICAN SOUND PRODUCTS, INC. 
2454 South Michigan Avenue, Chicago 
Telex Model 22 J. A. M. A. 1842605 (June 14) 1947. 
Telex Model 97.......2..ccccccccceccscccccccccsceceseces . J. A.M. A, 1883 294 (Sept. 25) 1948. 
Telex Mode) 612. .... J. A.M. A, 19481634 (April 27) 1940. 
Telex Model 900....... ya iad hee «es J. A.M. A. 11721918 (Dee. 6) 1941. 
Telex Model 1020 J. A. M, A, 117 3 2072 (Dee. 13) 1941. 
Telex Model 1550. J. A. M. A. 12632705 (Nov. 11) 1944. 
TELEX 
Minneapolis 1 
Trimm Vacuum Tube Model 300 awe J. A. M. A. 23382 542 (Feb. 22) 1947. 
MFR. TRIMM, INC. 
400 West Lake Street, Libertyville, Ill. 
Unex Model *‘A” J. A. M. A. 1843 254 (May 17) 1947 
MFR. NICHOLS & CLARK 
Hathorne, Mass. 
Vactuphone Model 3 J. A. M. A. 136: 769 (March 13) 1948. 
MFR. ALLEN-HOWE ELE(¢ TRONIC S ¢ ‘ORP. 
Salem, Mass, 
Western Electric Ortho-tronic Model...... are ae ee 1283 (April 17) 1943. 
Western Electric Model 63..... TERT E REAR REWENO’ -e- J. A.M. A. 1312895 (July 13) 1946. 
Western Electric Model 64. p - ... J. A. M. A. 1343605 (June 14) 1947. 
Western Electric Models 65 & 66..........000e0005 J. A. M. A. 1872534 (June 5) 1948, 
MFR. WESTERN ELEC TRIC 
120 Broadway, New York 5 
Zenith Radionie Model A-2-A. ‘ vous ‘ ; 59 (Jan. 20) 1945. 
Zenith Radionie Model A-3-A.. paaeess : = Be dis: Bey ake 59 (Jan. 20) 1945. 
Zenith Radionie Model B3 A. pnwaesestavele sasee De oe oe 58 (Jan, 20) 1945. 
Zenith Model 75 cases , oa J. A. M. A. 73 (Nov. 22) 1947. 
MFR. ZENITH RADIO CORP. 
6001 Dickens Avenue, Chicago 
All the hearing devices listed in this report employ vacuum tubes. 


AUDIOMETERS ACCEPTED 
\udiometer Model 50 . p : (July 24) 1948. 
MFR. AUDIO DEVE LOP ME NT 
2s Thirteenth Avenue South, Minneapolis 
Maico Audiometer Model D-5..... J. A. M. A. 11432139 (Jan. 13) 1940. 
Muieo Audiometer Model D-s > J. A. M. A. 1203 205 (Sept. 19) 1942. 
Maico Audiometer Model D-9.... Report not yet published. 
Maico Model RS Group Phonographic Audiometer J. A. M. A. 18731535 (Aug. 21) 1948. 
MFR. MAICO CO., INC. 
North Third Street, Minneapolis 
Sonotone Audiometer, Model 20........... | . 124:94 (Jan. 8) 1944. 
MFR. SONOTONE CORP. 
Elmsford, N. Y. 
Western Fleetrie Audiometer, Model 4C. |. 2 BM AS 
Western Electrie Aud‘'ometer, Model 6 BP.. M J. &. MW. A, 1 
MFR. WESTERN ELECTRIC CO., INC. 
120 Broadway, New York 5 


8 
1 


1297 (April 11) 1942. 
1634 (April 27) 1940 
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HEARING AIDS 

The results of audiometric examination of a person with an artificial 
drum membrane are reported by Aubry.** The patient, aged 62, had 
considerable impairment of hearing in the left ear. Hearing in the 
right ear was better, but there were a large posteroinferior perforation 
in the drum membrane and a slight discharge. With treatment the 
ear became dry, and trial of an artificial membrane showed considerable 
improvement in hearing. Both bone and air conduction were studied 
with the membrane in place. By air conduction, improvement was as 
follows: 128 double vibrations, 20 decibels; 256 double vibrations, 
18 decibels ; 512 double vibrations, 18 decibels ; 1024 double vibrations, 
18 decibels; 2048 double vibrations, 14 decibels; 4096 double vibra 
tions, 2 decibels, and 8192 double vibrations, 0 decibels. Bone conduc 
tion showed improvement only for 512 double vibrations, with a gain of 
4+ decibels; for 1024 double vibrations, with a gain of 6 decibels, and 
for 2048 double vibrations, with a gain of 2 decibels. Hearing of the 
whispered voice improved from 0.25 meter to 2 meters. 

Aubry states that these observations are contrary to those of the 
older writers and in accord with those of Nasiell and Caussé in showing 
that the low tones are benefited more than the high tones by the use 
of an artificial membrane ; bone conduction is not improved with its use 

In this article, Macfarlan ** again stresses the importance of speech 
hearing and its testing. The formulas used for computing hearing loss 
for speech from the pure tone audiogram are not accurate. The best way 
to test speech hearing is with speech as a testing stimulus. The instru- 
ment needed is a phonograph with a motor-driven turntable and a 
crystal pick-up. Within the box are amplifying tubes, and on the 
front panel is an intensity or loudness attenuator marked in decibels, 
with a zero setting regulated by a “trimmer.” .\ head phone for indi 
vidual testing and a loudspeaker for testing the efficiency of hearing 
aids are used. The record, the most important item, has monosyllabic 
words on one side and numbers on the other. The patient is directed 
to repeat the words he hears at a point easily audible, and the loudness 
of the speech is attenuated to the threshold of hearing. A reference 
point should be established to correlate speech work with audiometer 
decibel level. The frequency of 1000 cycles is the commonest reference 
frequency used in acoustic work. This is in the middle of the zone 
of both speech frequencies and greatest hearing acuity. The 1000 cycle 
note of the phonograph is matched to the 1000 frequency note of the 


28. Aubry, M.: An Artificial Tympanic Membrane Studied by Audiometry 
New Case, Ann. d’oto-laryng. 64: 167 (March-April) 1947. 

29. Macfarlan, D.: Testing Speech-Hearing and the Efficiency of Hearing Aids. 
Ann. Otol., Rhin. & Laryng. 57:444 (June) 1948 
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audiometer at various loudness (decibel) levels. This is done by play- 
ing a record of a 1000 cycle note through the equipment and sending 
it out over a phone which is identical to the phone of the frequency 
audiometer used for comparison. 

Long experience with speech-hearing tests has brought out the 
following facts: The response to numbers is usually 10 decibels lower 
than to other monosyllabic words; thresholds are as sharp as with 


frequency audiometry; the personal equation error is rarely more than 
5 decibels. Patients can reach lower thresholds in going from audible 
to inaudible than in going from inaudible to audible, and thresholds are 
sharper in persons with nerve deafness than in those with catarrhal 


deafness. Auditory inattention in senile deafness and in profound 
deafness of long standing can easily be demonstrated by comparing the 
intensity required for the first response with the accuiate lower one 
obtained after the ear has accustomed itself to hearing. Hearing for 
vowel sounds is usually much better than for consonants. Tests should 
he made for the convenient loudness level; the pain threshold should 
also be investigated because it will be difficult to get the patient to 
accept a hearing aid that gives the needed amplification if the pain 
threshold is close to the auditory threshold. In testing the rela- 
tive efficiency of aids, the loudspeaker is used and the patient is 
placed at a fixed distance from the instrument; he adjusts the aid to 
obtain its greatest efficiency, while the otologist adjusts the intensity to 
the patient’s best threshold. The patient can try various aids at the 
retailers and can bring for testing those which seem to be most suitable. 
This would make it unnecessary for the otologist to have a stock of 
aids on hand for testing. Speech-hearing determination is essential 
for proper testing, for follow-up treatment, for legally rating disability, 
for selection of a proper aid and for professional guidance and advice. 
The threshold audiogram alone is not an adequate measure of impaired 
hearing. 

Berry “’ reviews the recent literature on hearing aids. There has 
heen a sharp advance in the production and use of aids since the war. 
In 1943 only 110,000 hearing aids were in use; in 1946, 225,000 were 
purchased, and it is estimated that now 800,000 are in use. They are 
being used to advantage by the very young when the child is learning 
speech, by those of school age with lip reading and by those in later 
life who have severe and advanced impairment. The value of auricular 
training was definitely brought out during the war, and this training 
should be carried out in civilian life. The statement is made in the 
Harvard report, which is here mentioned, that uniform amplification of 


Berry, G.: Hearing Aids, Ann. Otol., Rhin. & Laryng. 57: 500 (June) 
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hearing aids, with possible moderate emphasis on the higher frequencies, 
is better than selective amplification. Reports from the engineers of 
the different companies point out the many recent advances in the 
instruments. Batteries are now smaller and more efficient ; transmitters 
are now in one piece; ethyl cellulose is used for the case of the instru- 
ment, butyl rubber mountings are used for insulation and smaller and 
moisture-proof cords reduce noises produced by the rubbing of clothes. 
Smaller and perfected midget vacuum tubes are more powerful and 
free from objectionable resistance noise; ear receivers are smaller and 
more efficient. Plastics used in making ear molds have been so improved 
that now the molds can be safely made, provided that any obstructing 


wax has first been removed. Introduction of the “printed circuit” 
in the production of aid by manufacturers will save much skilled labor 


in small part assembly and makes for ruggedness, protection against 
moisture and simplicity. Some companies are now using it with enthusi- 
asm. Continued advances seem assured in view of the healthy and 
keen competition in the industry. 

Pothoven *! discusses modern hearing aid for Dutch readers. A 
description of the parts of the tube apparatus and of the method of 
fitting, with high praise for American instruments and their control by 
the Council on Physical Medicine and Rehabilitation of the American 
Medical Association, forms the main portion of the article. ‘he author 
cites the work of Fowler on recruitment and states that this factor 
necessitates an automatic volume control for certain patients, as other- 
wise irreparable damage may be done to the hearing organ. 

\n excellent survey of the development and principles involved in 
the operation and choice of hearing aids is given by Segal **; the 
language used is simple and nontechnical. 

The elements of both carbon and valve aids are adequately described. 
The drawbacks of the carbon hearing aid were weak performance on 
high tones and restricted frequency range. The author states that in 
England it has been completely superseded by the valve instrument, 
which is greatly superior. Cases are reported by reliable authorities 
in which patients with losses as high as 95 per cent in the frequency 
range 1024 to 2048 have been enabled to follow normal speech at a 
distance of several feet. 

The essential parts of a modern aid are listed as (a) a microphone 
for receiving sound and converting it into electrical energy in the 
shape of impulses which reproduce the rise and fall in the pitch and 
level of the sound; (>) an amplifier unit, made up of a system of valves 


31. Pothoven, W. J.: Modern Hearing Aids, Nederl. tijdschr. v. geneesk. 
91: 1242 (May 17) 1947. 
32. Segal, Z. W.: Hearing Aids, Acta oto-laryng. orient. 3: 20, 1947. 
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which magnify these electrical impulses; (c) dry batteries, which supply 
the necessary power to the amplifier unit, and (d) the ear piece, which 
receives the magnified electrical impulses and reconverts them to sound. 


A detailed description of each part is given. The double ear piece 
favored by Knudsen is described. This ear piece delivers the entire 
band of frequencies to one ear, while the other ear receives only fre- 
quencies higher than 1000 cycles; this is supposed to prevent masking 
Nonportable aids, notably those which combine a hearing aid and radio 


set, are also described. 

In another paper, Pothoven ** relates his experience with modern 
hearing aids. The fitting of hearing aids is largely in the hands of the 
laity. It should be in medical hands because it is possible to damage 
the patient’s hearing, especially in cases with recruitment, by injudicious 
fitting. The shortcomings of bone conduction equipment have reduced 
their usefulness to about 10 per cent of cases. <A carefully fitted ear 
piece is important. To avoid damage to hearing in cases of deafness 
with recruitment, special devices, such as peak clipping or compression 
amplification, are necessary. A hearing aid should be delivered to the 
patient on a medical prescription in writing giving the necessary details ; 
a very high percentage of Segal’s patients got the best results with an 
aid giving a flat response in the speech range (512, 1024 and 2048) or 
with an aid giving slight emphasis on the higher frequencies. These 
results are in accord with those of experiments of Davis and Stevens, 
described in their book on hearing aids. Segal believes that in the future 
only a few types of hearing aids will be found necessary. Recruitment 
is the most important factor to consider in fitting hearing aids, in order 
to avert possible damage to the patient’s own hearing function 


REHABILITATION 

Fisher and associates “* report on the work done by the newly 
created special hearing clinic of the Medical College of Alabama, at the 
Jetferson-Hillman Hospitals. During the past two years 647 children 
were examined, and 211 of them were found to have a definite hearing 
loss. <A careful history, an examination of the ear, nose, and throat, 
including the use of the nasopharyngoscope and examination of the 
hearing, was obtained for all the patients. A special sound room, pre- 
cision audiometer and tuning forks were used for evaluation. Of the 
211 cases of impaired 
eustachian tubes by lymphoid tissue, and the hearing was restored to 


1] 


hearing, 83 were due to obstruction of the 


33. Pothoven, W. J.: Some Aspects of Modern Hearing Aids and Their 
Fitting, Acta. oto-laryng. 36:296, 1948. 

34. Fisher, G. E.; Moody, F. S.; Hicks, J. J., and Brannon, W. H.: The 
Program of the “Better Hearing Clinic” at the Medical College of Alabama, 
Eye, Ear, Nose & Throat Monthly 27: 553 (Dec.) 1948. 
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normal by proper therapy. In 53 additional cases therapy was in 
progress. Of the 83 patients 56 had tonsillectomy and adenoidectomy 
alone; 1 had adenoidectomy alone; 11 had tonsillectomy and adenoid- 
ectomy plus one radium treatment; 2 had two radium treatments, and 2 
had three treatments. Normal hearing was restored within three months 
following the last radium treatment in the majority of cases, the largest 
number of restorations occurring within one month. The authors 
make a plea that careful examination be made early on children to 
prevent a permanent loss in hearing in those amenable to therapy. 
Lacerda and Ver Loet ** report a research audiometric study of the 
residual hearing of the pupils of the Rio de Janeiro National Institute 
for the Deaf. A Western Electric 6A audiometer® was used with a 
Pilling-Witting auditory masker in a soundproof room. Two hundred 
audiograms were used in an examination of 141 children 7 years of age 
or older. In all cases in which a total loss of hearing by air conduction 
was observed, tests of hearing by bone conduction also gave negative 
results. In only 5 audiograms, 2.5 per cent, was a total loss for all 
frequencies for air and bone conduction noted. The report is made for 
two thresholds, the first quartile expressing the auditory threshold of 
25 per cent of the ears which heard best and the median expressing the 
auditory threshold of 50 per cent of the ears with the best hearing. 
In the first quartile, 25 per cent or more perceived all the frequencies 
except 8192 by air conduction, and only 25 per cent heard only the 
256 and 512 frequencies by bone conduction. Similarly, in the median 
group the same air and bone conduction were perceived by less than 
50 per cent. The losses were about the same in the two ears. The 
quartile thresholds for air conduction had a somewhat wider frequency 
range and were at more convenient levels than the median—namely, 
128 to 4096 cycles as compared with 256 to 2048 cycles. Bone con 
duction was alike for the two, ranging from 256 to 512 cycles, though 
at different levels. There was an abrupt change with greater loss 
starting at 2048 cycles by air conduction and 512 cycles by bone con- 
duction. These results conform to the picture of nerve or perception 
deafness. Seventy per cent of the group on whom reports were avail- 
able were born deaf, and 30 per cent acquired the impairment after 
birth. Of the congenital or constitutional lesions causing deafness in 
the 70 per cent who were born deaf, syphilis ranked first (36 per cent). 
followed by hereditary deaf-mutism (7.5 per cent) and alcoholism 
(3 per cent); the cause was obscure in 23.5 per cent. Among the 
30 per cent with acquired deafness, the condition was due to injury 


35. Lacerda, A. P., and Ver Loet, A. E.: Audiometric Studies of the Residual 
Hearing of Pupils of Rio de Janeiro National Institute for the Deaf, Arch. 
Otolaryng. 47: 239 (March) 1948 
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to the head in 7 per cent, to various forms of meningitis in 5 per cent, 
to epidemic cerebral meningitis in 4 per cent and to various other 
diseases in 4.5 per cent; the cause was obscure in 4 per cent. Audio- 
grams in the two groups varied insignificantly. There is apparently no 
association between auditory thresholds and causes of deafness. 

Audiometric tests of bone conduction hearing in deaf children pro- 
duce results falling into three groups: (1) no response; (2) response 
at some frequencies, mainly 256 and 512, and (3) responses indi- 
cating perception of such slight and transitory nature that recording is 
impossible. Responses of the last type are termed “vanishing percep- 
tion.” This “vanishing perception” of the auditory tone occurs more 
frequently for bone conduction, but it also occurs for air conduction at 
high intensity levels of short duration. It lasts only a few seconds, with 
a silent period succeeding each of its appearances until there are no 
more responses. It is very inconstant and variable, making recording of 
it impossible. One can test for “vanishing perception” by using the 
regular bone conduction receiver and raising the intensity gradually. 
When the fleeting response is obtained, the intensity is increased to 
make sure that no more hearing is present. The ‘test is repeated to 
see whether the phenomenon recurs.) nother way to test for this is 
to switch to another frequency after it occurs, leaving the intensity at 
the same point, and then switching back to the original frequency to 
see if it recurs again. This same phenomenon was also observed in 
adults with severe cochlear or nerve impairment. This phenomenon 
occurred in 39 per cent of the children tested by bone conduction, 
in 4.5 per cent tested by air conduction and in 4 per cent tested by 
both. It reappears at a different frequency oftener than at the same one 
at subsequent tests. It differs from physiologic fatigue, which is 
binaural in nature, by being frequently present in a single ear. The 
authors maintain that this phenomenon is significant of severe and 
advanced cochlear damage observed in persons with advanced perceptive 
deainess, particularly in deaf-mutes. From the acoustic standpoint, 
vanishing perception is associated with a lack of sufficient intensity to 
support a steady sensation. From the physiologic and pathologic point 
of view, it is related either to a very weak excitation of the hair cells 
of the organ of Corti or to a slight conduction of a nerve stimulus. 
\natomically, it is associated with the development of a degenerative 
process involving both the nerve and the sensory organs. 


Klotz and Tissue *® make a plea for group testing in French com- 
munities in order to facilitate the prevention of deafness and the 


rehabilitation of the hard of hearing. American statistics as to the 


36. Klotz, P. L., and Tissue, M.: Uncovering Auditory Deficiency in the 
Community, Arch. méd. sociale 111: 446 (Oct.) 1947 
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number of persons handicapped by hearing defects are cited in support 


of this plea. 

The authors trace the development of the audiometer, which they 
consider the ideal instrument for testing of hearing, from the telephonic 
acumeter devised by Hartman in 1878 to the modern instrument which 
resulted from the researches of Bunch, Fowler and Wegel. The usual 
instructions for operating an audiometer are given. Mention is made 
of the suggestion of Hughson and Thompson for employing a loud- 
speaker and of Bloomer’s method (picture association) for testing 
children. The value of the audiometer in testing deaf-mutes and 
malingerers is stressed. [Reviewer’s Note: The value of the pure 
tone audiometer in detecting simulation is limited. | 

The value of the phonograph audiometer in testing the ability to 
hear speech is also stressed. Klotz and Tissue cite the recent work 
of J. Donald Harris showing that the results with the phonograph audio- 
meter show a variation of less than 5 decibels, compared with those 
obtained with the pure tone audiometer. The phonograph audiometer is 
especially valuable for rapid testing of groups in schools, factories, 
military establishmients, etc. It is also of value in controlling the 
efficiency of hearing aids. 

The recent methods of Schilling and Harris for group testing of 
pure tones by means of multiple receivers are also cited. The authors 
conclude that audiometry should have a leading role in social medicine. 

Macfarlan ** discusses the problem of proper handling of the severely 
deaf child between the ages of 2 and 6 years. The first thing that is 
recognized usually is the child’s failure to speak rather than the deafness. 
Most of these children have some residual usable hearing which requires 
arousing and awakening by amplified sound now available. The prin- 
cipal problem is to determine the usable hearing by proper testing. 
\ program of training in a conditioned reflex must be started, the 
simplest response being the raising of the hand when a loud sound 
is either heard or felt. This training can be done with an electric 
buzzer operating a telephone receiver. The parents are given this 
equipment, and the conditioned response is practiced by the child and 
developed at home. After this reflex is developed, the child can be 
tested for pure tones in the speech range. Many of these children 
show as much as 50 to 60 per cent hearing in the speech hearing zone. 
A hearing aid can then be used and a definite program of word, phrase 
and sentence teaching started. Later, lip reading is permitted and 
encouraged to supplement hearing. The physician should also see that 
tubal catarrh, adenoid hyperplasia and colds in the head are properly 


37. Macfarlan, D.: Problem of the Congenitally Deaf Child, J. A. M. A. 
137: 774 (June 26) 1948. 
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treated. Macfarlan found that approximately 90 per cent of a series 
of 50 patients had usable hearing. Vestibular tests and ear mold 
impressions should be made preferably while the patient is under light 
anesthesia. This program is essential to prepare these children to enter 
a school for children with normal hearing and thus escape institu- 
tionalization if possible. The physician should follow and supervise 
these patients to see that the program is properly carried out. 
[Reviewer's CoMMENT: Clinics and classes for parents of children 
of this preschool group are being held now in many places to acquaint 
them with the proper handling and training of their children. ] 

Kinney ** studied the relation of loss of speech to total deafness 
due to meningitis in 29 cases. He observed that loss of speech follows a 
fairly definite pattern. When a person with normal hearing and speech 
becomes totally deaf, he tends to lose his speech to an extent directly 
proportional to the length of time that he had speech. Speech training 
must be started at once, especially in younger patients, because their 
memory patterns are not firmly established. 

Kinkade *® reviews the literature on lip reading over a period of ten 
years and presents his analysis and views on this subject. He states 
that lip reading is an integral part of otologic therapy and should be 
the first step in a program of rehabilitation for the acoustically handi- 
capped. When proper hearing clinics giving this service are not available, 
the otologist should refer the patient to a competent lip reading instruc- 
tor or school. Supervision of the patient’s first steps in lip reading 
can be incorporated into private otologic practice. Lip reading is indi- 
cated in all cases of chronic or progressive acoustic impairment entailing 
a considerable hearing Joss within the speech range. It should be started 
immediately after the diagnosis is made to be beneficial to the patient 
psychologically as well as to the progress of medical therapy. Whenever 
possible, it should be started early in preschool age. 


25 East Washington Street. 
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Abstracts from Current Literature 


Ear 


\uRICULO-MastoIp TUBE PEDICLE FOR OTOPLASTY D. N. STEFFANOFF, Plast 
& Reconstruct. Surg. 3:352 (May) 1948. 


An excellent description, photographs and sketches, including the casts of a 
deformed ear and the steps in its correction, are presented by the author. He 
gives a detailed step by step operative procedure of the reconstructed auricle. 

He presents the following summary: A case of partial auricular restoration 
for loss of the middle third of the auricle, involving the helix and the concha, is 
presented. The formation and utilization of an auriculomastoid tube pedicle are 
described. The cartilaginous support was restored by preserved homogenous 
cartilage, while the soft tissues were restored by a postauricular flap. The helix 
was restored by partial spreading of an auriculomastoid tube pedicle. The patient 
had pronounced hypertrichosis, involving not only the trunk but the supraclavicular 
and postauricular areas as well, so that the operator was deprived of the usual 
donor sites for the formation of a tube pedicle. The auricular restoration was 
completed in eight surgical procedures in a five month period. The anatomic 
nomenclature auricu'omastoid tube pedicle localizes the donor site of this type 
of podicte SELTZER, Philadelphia 
lHE PRESENT STATUS OF THE FENESTRATION OPERATION. MORRISSET SMITH, 

New York State J. Med. 49:69 (Jan. 1) 1949. 


This résumé was read before the annual meeting of the New York State Medical 
Society, in New York, May 21, 1948. Window resection is primarily for con- 
duction deafness, not for severe eighth nerve degeneration. In the early stage 
of deafness, neither bone nor nerve is much impaired. Most cases are “mixed”; 
that is, there is partial involvement of the middle ear and the inner ear. This is 
“the ideal time” for fenestration. The operation is not limited to patients who have 
otosclerosis or to persons who have never had infections of the middle ear or the 
mastoid process. The primary requisite is a functioning auditory nerve, partially 
but not severely impaired. Preoperative care calls for sedation with pentobarbital 
sodium, butethal (neonal*) or meperidine hydrochloride (demerol hydrochloride® ), 
supplemented during the operation, if necessary. Morphine must be avoided 
because of depression of the respiratory center. Good technic should require two 
hours or less. Regeneration of bone is still the béte noire, but it is possible to 
do a revision with success \ serious degeneration of the eighth nerve contra 
indicates fenestration, since deafness may increase. There are two very important 
factors in technic: 1. The field must be flushed with sodium chloride solution very 
frequently, and careful suction applied now and then. All bone chips must be 
removed. 2. There must be perfect outlining of the three canals, removal of all 
gutter cells and freeing of the facial ridge. Removal of the cells of the mastoid 
process, total or partial, is still sub judice. The procedure is “practically free 
from danger other than the minimum risk incurred in any major surgical opera 


tion hearing [may be] successfully restored in a good percentage of cases.” 


VoorHeEES, New York 
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EuSTACHIAN TusBeE IRRADIATION. EpmMuNp P. FowLer Jr., New York State 
J. Med. 49:187 (Jan. 15) 1949. 


Fowler has been an ardent advocate of radium in discussing the treatment of 
barotrauma of aviators. However, he says that any one using it for alleviation 
of deafness (other than that due to lymphoid obstruction) will be disappointed. 
Radium does improve the function of the eustachian tube at the orifice, but it 
does not replace surgical removal of obstructions. It will not “dissolve adhesions.” 
Moreover, virus types of otitis are not relieved by radium. He recommends that 
50 mg. monel metal capsules be applied for eight or nine minutes (the application 
not to be repeated under three weeks). While he knows of no radium burns or 
blood cytopenia, Fowler thinks some users are careless in handling radium. It 
works silently and without immediate untoward symptoms; therefore, it is well 
to have at hand a competent physicist who will emphasize the necessary precautions 
to all personnel. A secretary locked up two 50 mg. capsules in her desk for two 
days “less than two feet away from her ovaries.” The result is unreported, but 
it is cited as an example of carelessness. “. . . previous irradiation may sensitize 
tissue to further irradiation and even to infection, particularly if large doses are 
used.” Irradiation of the nasopharynx at the tubal orifices is a “useful modality,” 
but its cumulative effect must be remembered and governed accordingly. 


VoorHeEES, New York. 


fue Tympanic PLexus. G. PortMann and E. Puic, Rev. de laryng. 70:1 

(Jan.-Feb.) 1949, 

Che tympanic plexus is formed by sensory and autonomic nerve fibers. Ana- 
tomically, the relations between the autonomic fibers of the tympanic plexus and 
the autonomic fiber system of the labyrinth are limited. 

Three autonomic ganglions annexed to the cranial nerves, each containing 
sensory, sympathetic and parasympathetic fibers, give afferent fibers to the tympanic 
plexus. They are the sphenopalatine ganglion, the otic ganglion and the ophthalmic 
ganglion. 

The sphenopalatine ganglion, with the vidian nerve (the canalis pterygoidei), 
has a parasympathetic root originating in the lacrimal nucleus adnexed to the 
nucleus of the facial nerve. The parasympathetic fibers follow the facial nerve 
until the geniculate ganglion is reached, then the large superficial petrosal nerve. 
The sympathetic root of the sphenopalatine ganglion is very short and originates 
in the carotid plexus. The sensory root of the ganglion comes from the tympanic 
plexus by way of the large deep petrosal nerve. 

The otic ganglion, having a composition similar to the sphenopalatine, receives 
afferent sympathetic fibers from the middle meningeal arterial plexus, parasympa 
thetic fibers from the small deep petrosal nerve and sensory cerebrospinal fibers 
from the facial and mandibular nerves by way of the small superficial petrosal 
nerve. The plexus forms anastomoses with the facial, vagus and trigeminal nerves 
and the intermediary nerve or nerve of Wrisberg over the tympanic membrane. 

The ophthalmic ganglion, although this is not constantly verified in man, appears 
to be connected with the tympanic plexus by sympathetic fibers that transmit 


impulses producing dilatation of the pupil. Sicminie Chia 
ERSON, cago 


Pharynx 


RELIEF OF TRISMUS IN INTRAORAL CANCER. J. G. SCHOOLMAN, Eye, Ear, Nose 
& Throat Monthly 27:269 (June) 1948. 
Separation of the attachments of the masseter, temporal and internal pterygoid 
muscles is presented as a simple surgical procedure to relieve the trismus frequently 
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encountered as a sequel to unilateral malignant growths in the posterolateral pe tion 


This trismus may be the result of local infiltration of the neoplastic 


of the mouth. 
Pain undoubtedly 


lesion, metastatic nodes or local reaction to radiation therapy. 
plays a role initially but is unimportant later. Even with deep anesthesia, there 


is usually little or no relaxation of the trismus feuns ‘Woetetbuey. Cann 


Larynx 
STREPTOMYCIN IN OTOLARYNGOLOGIC TUBERCULosIS. A. J. VADALA, Laryngoscope 
59:156 (Feb.) 1949. 
There has been a marked decline in otolaryngeal tuberculosis in recent years, 
due to improved therapy. 
Streptomycin administered intramuscularly has aided greatly. The aerosol 
proved unsatisfactory. Clinical cures were obtained in 18 of 28 cases of laryngeal 
tuberculosis, and in several cases of mastoiditis cures were obtained when strep- 
tomycin was used together with surgical intervention. There were few marked 
labyrinthine complications when the dosage was kept at 1 Gm. a day. Only 1 
case of loss of cochlear function could be attributed to streptomycin therapy. 


HitscHLer, Philadelphia 


PHYSIOPATHOLOGY OF THE TRACHEOTOMY. J. MEsNaAGE, Rey. de laryng. 69:413 


(Sept.-Oct.) 1948. 

Mesnage analyzes the changes produced in the tracheobronchial tree by 
tracheotomy. They are seen as occurring in three stages: First is a stage of 
imbalance of the autonomic neryous system, i.e., vagus predominance, resulting 
in bronchial constriction, which is transitory. 
to hypersecretion of tracheobronchial mucus, as the adaptation 
The author analyzes in detail 


The second stage is one of mechanical 


perturbance due 
of the lower respiratory passages establishes itself. 
the causes and the mechanism, as well as the nature, of this hypersecretion. <A 
third stage is characterized by superimposed infections of the lower respiratory 
These necessitate frequent aspirations of the tracheobronchial tree. 

the writer; it appears to be little 


passages. 

The pulmonary respiration is studied by 
perturbed at the stage of adaptation except for productive cough. The roent- 
genogram shows absence of gross alteration of the lung except for diminished 


clearing of the apexes in coughing. The auscultation signs (rales, etc.) appear 


lue only to tracheobronchial changes iis 
Baia oe me Herson, Chicago 
Nose 


DrErRMow Cysts oF THE Nose. A. D. Davis and R. E. BERNER, Plast. & 
Reconstruct. Surg. 3:345 (May) 1948. 


Many cases of dermoid cysts of the nose have been recorded in the literature 
since 1933. The otolaryngologists are first confronted with the treatment of this 
The embryologic and anatomic discussion is complete and accom- 


type of cyst 
The authors 


panied with several photographs of the 3 unusual cases presented. 

Dermoid cysts of the nose are not a rarity; 
recorded in medical literature. The dermoid 
The plastic surgeon 


summarize their article as follows 
approximately 50 cases have been 
cysts are of special interest because of their embryonic origin. 
should be aware of their origin and possible ramifications. In suspected cases, the 
diagnostic aids of roentgen rays and instillation of iodized oil U.S. P. should be 
utilized to determine the extent and depth of the cyst. They may present a 
complex picture and are frequently not recognized or adequately removed. 


SELTZER, Philadelphia. 
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NasaAL HeMorRRHAGIC TELANGIECTATIC BLEEDING CONTROLLED BY THE USE OF 

SyLNaso.. JosePH Kasnetz, Eye, Ear, Nose & Throat Monthly 27:173 

(April) 1948. 

[wo patients with nasal hemorrhagic telangiectasis, a mother and her son, 
were treated with local injection of sylnasol® (5 per cent solution of the sodium 
salts of certain of the fatty acids of psyllium seed vil with 2 per cent benzy! alcohol), 
which the author finds preferable to various methods of cauterization or to irradia- 
The injection is preceded by 
S. P. (butyn sulfate®) or 


tion in that destruction of the tissue is thus avoided. 
surface anesthesia with 2 per cent butacaine sulfate U. 
5 per cent cocaine, after which 0.25 to 0.5 cc. of sylnasol® is injected intramucously 
at the area of bleeding; other areas, if present, are treated similarly. Occasionally, 
a secondary infiltration is necessary. There is minimal secondary reaction, local in 
character, consisting of mild mucosal swelling, with the subjective complaint of 


smarting or burning, which may last a few hours. tecnes Waterers, Caan 


NASAL SINUSITIS: EVALUATION OF SULFONAMIDES AND PENICILLIN IN Its TREAT- 
MENT. A. R. HOLLENDER, Eye, Ear, Nose & Throat Monthly 27:414 (Sept.) 
1948. 

Penicillin and sulfonamide drugs are not therapeutic panaceas for nasal sinusitis ; 
they are effective only in certain circumstances, and then only as an adjunct to 
orthodox treatment. For acute sinusitis, chemotherapy is effective in shortening 
the course of the disease and in minimizing the course of complications if the 
for chronic sinusitis, chemotherapy 


alone cannot be relied on for cure. Both penicillin and sulfonamide drugs may, 


infection is caused by drug-sensitive organisms ; 


however, be a valuable aid to indicated surgical or nonsurgical measures. 

With regard to treatment of sinusitis with aerosol penicillin, the author presents 
conflicting reports from the literature to demonstrate that the measure is far from 
being a panacea. Because of the simplicity of administration, it has given the 
general practitioner a procedure which he can use without special training. This 
may result, therefore, in the delay of correctly indicated treatment, because in many 
instances the method may be used hastily without adequate evaluation and therefore 
without accurate diagnosis. Used correctly in suitable cases, the method undoubtedly 


possesses merits. This statement assumes the presence of several factors: (1) 


correct diagnosis, (2) efficient equipment and (3) frequent administration for main- 
taining therapeutic blood levels. Aerosol penicillin treatment cannot be expected 
to cure advanced sinusitis, especially of the hyperplastic type, in which the changes 
in tissue are irreversible. Though aerosol penicillin represents a definite advance 
in the administration of this drug for certain infections of the respiratory tract, 
the method may prove hazardous if employed inefficiently, especially before correct 
diagnosis is made. 

The sulfonamide drugs and penicillin have certain definite limitations which 
must be understood if it is to be explained scientifically why these substances often 
tail to produce successful end results in acute and chronic sinusitis 

JenNeES, Waterbury, Conn 
Miscellaneous 


HARELIP AND CLEFT PALATE REPAIR. E. C. Pancett, Plast. & Reconstruct. Surg. 
2:374 (July) 1947. 
In this paper the author reports the cases he presented at the 1946 meeting of 
the American Society of Plastic and Reconstructive Surgery. Included in the 
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series are © patients with single harelip, ranging in age from 2 months to 16 
years; 5 patients with double harelip and palate defect, and 2 patients with double 
harelip without palate defect. Padgett chose 18 months as the routine age for 
operation; he used the Diffenbach-von Langenback method, which is_ briefly 
outlined rhe procedures for reconstruction and repair are also considered 
Excellent photographs of the lesions before and after operation are included. 


SELTZER, Philadelphia. 


ESTABLISHING A PRESERVED CARTILAGE BANK. J. B. Brown and McCartuy 
Demere, Plast. & Reconstruct. Surg. 3:283 (May) 1948. 


This is an excellent article on the establishment of a bank for preserved 
cartilage and contains material of especial interest for those concerned with recon 
struction of the ears, nose and throat. The authors present the principles which 
must be kept in mind. A suitable extraneous substance possesses the following 
qualifications: 1. It must be sterile. 2. It must incite little or no tissue reaction. 
3. It must be readily available in large quantities and preferably inexpensive. 4. It 
should be easy to work with and to carve. Forms and molds made prior to 
operation serve as good patterns, but are often different from the shapes needed 
at the time of operation. The substance chosen must be such that it can be 
fashioned quickly and accurately. 5. It should maintain the shape into which it is 
inserted; warping, curling, melting and dissolving are undesirable qualities. 6. It 
should be nonabsorbable. 

The authors discuss the advantages of preserved homocartilage which are as 
follows: 1. Its procurement does not require a major surgical procedure, involving 
additional operating time and risk. 2. It is available in the quantity desired. 3. It 
is available in the quality and shape of cartilage needed. 4. It maintains the shape 
in which it was inserted. 5. Because of availability, it can be used as a temporary 
prosthesis or as a pattern for the later, permanent implant. 6. Sliced, chipped, 
diced and grated cartilage may be prepared from this preserved material and used 
as desired 

A method ot organizing a preserved homocartilage bank is presented for use 
in conjunction with plastic surgery procedures. Appropriate cartilage is obtained 
at fresh autopsies, refrigerated (frozen if possible), thoroughly cleaned and again 
refrigerated in an aqueous solution of merthiolate.* Systematic bacteriologic studies 
are made. The advantages and disadvantages of preserved homocartilage are 


outlined SELTzER, Philadelphia. 


THe RATIONALE OF BLOWING EXERCISES FOR PATIENTS WITH REPAIRED CLEF1 
Pacates. CLAUDE E. KANntNER, J. Speech Disorders 12:281 (Sept.) 1947 


Blowing exercises in treatment of cleft palate are given early so that through 
such exercises the patient will learn better voluntary control of the palatal muscles 
and hence improve the use of these muscles and so strengthen and develop them 
The first of these assumptions seems well founded; the second is logical but difficult 
to prove. Blowing exercises are valuable only when they motivate the patient to 
make the utmost use of the muscles involved. Presurgical training in this matter 


is useful. Blowing exercises should be begun at least within a month after surgical 


repair. The first of these exercises should be very easy; the violence of the 


breathing exercise is no criterion of its value. The exercise of blowing a balloon 
should be reserved until good closure of the palate has been made. Grimaces and 


contractions of the nares should be avoided. Blowing exercises have given their 
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maximum benefit when the patient has full awareness of the concept of oral 
direction of the air stream, when he is able with ease to contract and relax the 
muscles of the palate voluntarily and when he has attained the maximum degree 
ot closure of the opening into the nasopharynx in terms of the structural and 
neuromuscular limitations of the soft palate and surrounding structures. The only 
valid criterion of palatal efficiency is the amount of air escaping through the nose 
in relation to the amount emitted orally. It is important that the total amount 
of air be expelled and that the length of exhalation be kept approximately constant, 
since in blowing against pressure the proportion of air escaping through the nose 
tends to rise as the breath pressure increases. The spirometer is useful, too, in 
measuring this efficiency. Blowing exercises themselves are useless without other 
training in the correction of cleft palate speech; they should not be given during 
periods of infection of the nose and throat or in cases in which the palate is so 
inadequate that there is no possibility of improvement. The amount of nasality 
in speech is not directly related to the amount of nasal flow of air. The speech of 


some patients with complete closure by the obturator is still extremely nasal, while 


that of patients with considerable opening is hardly nasal at all. In some patients 


extensive pharyngeal movements develop with very little improvement in speech; 
in others, these do not develop spontaneously at all. The question of pharyngeal 


movements has not been satisfactorily answered in the literature. 


PatmMer, Wichita, Kan 








News and Comment 


SECOND PAN-AMERICAN CONGRESS OF OTORHINOLARYNGOLOGY 
AND BRONCHOESOPHAGOLOGY 

The Second Pan-American Congress of Otorhinolaryngology and Broncho- 
esophagology will be held in Montevideo and Buenos Aires, Jan. 8 to 15, 1950. 
The president is Prof. Justo M. Alonso, and the secretary general is Prof. Pedro 
Regules. 

Sessions will be held on the following subjects: Montevideo, January 9, 10 and 
11, mornings: Frontal sinus; tumors of the pharynx; buccopharyngeal and 
laryngeal lesions caused by fungi or parasites; treatment of cancer of the larynx 
conservative of function; bronchial obstruction in children; benign disease of the 
esophagus. 

Montevideo, January 9, 10 and 11, afternoons: Nose and sinuses; pharynx and 
larynx; bronchoesophagology. 

Buenos Aires, January 13 to 14, mornings: Word hearing; acuophone and 
acuometer ; otosclerosis. 

Buenos Aires, January 13 to 14, afternoons: Inflammatory diseases of the ear 
and their complications; otosclerosis and its treatment. ‘ 

During the following week (January 16 to 21), operative demonstrations will 
be held in Mentevideo and Buenos Aires for those who wish to attend. 

Travel arrangements should be made immediately through Thomas Cook & 


Son, Inc., or Pan American World Airways. All those interested in attending 
this congress should communicate at once with the delegate from the United 
States and Canada, Dr. Chevalier L. Jackson, 3401 North Broad Street 
Philadelphia 40 
CUBAN SOCIETY OF OTOLARYNGOLOGY 

The following officers have been elected for 1949 and 1950: president, Dr 
Reinaldo de Villiers ; vice president, Dr. César Cabrera Calderin; secretary, Dr. José 
Xirau; treasurer, D. Alfredo M. Petit; voters, Dr. José Gross and Dr. Pedro 


Hernandex Gonzalo. 


AMERICAN BOARD OF OTOLARYNGOLOGY 
lhe American Board of Otolaryngology will conduct the following examinations 
in 1950: January 8-11, in New Orleans, at the Hotel St. Charles; May 17-20, in 
San Francisco, at Hotel Mark Hopkins; October 3-6 in Chicago, at the Palmer 


House. 








Book Reviews 


Répercussions sur l’enfant des maladies infectieuses de la mére pendant 
la grossesse (toxoplasmose et embryopathie rubéoleuse en particulier) : 
Etude clinique, encéphalographique et sérologique. By F. Bamatter, 
Privat Docent. Price, 7.50 Swiss francs. Pp. 60, with 24 illustrations and 
5 tables. Basel, Switzerland: S. Karger, 1949. 

This is a work from the department of ophthalmology of the University ot 

Geneva, Switzerland. The introductory chapter deals with the role of exogenous 


factors (application of roentgen rays to the mother’s pelvis or to the father’s 


testis, administration of estrogens, use of contraceptive agents, lead poisoning) in 
the production of congenital malformations, particularly during the first ten weeks 
of pregnancy. It also deals with various infections (cocci, bacilli, viruses) occurring 
in the mother. 

Toxoplasmosis, recently studied by Wolf and Cowen, a specific granulomatous 
inflammatory process (encephalitis, chorioretinitis) produced by a crescentic proto 
zoan, when transmitted from mother to infant may, according to the author, take 
three forms: acute, subacute (with encephalitic symptoms: convulsions, stupor, 
areflexia, amblyopia, hydrocephalus) and chronic (latent). Laboratory studies of 
the spinal fluid show albuminocytologic dissociation, and roentgenograms reveal 
intracerebral calcifications (not specific). Funduscopy shows characteristic bilateral 
central macular and perimacular chorioditis and areas of atrophy surrounded by 
pigmentation, often connected with the disk by preretinal striae. In the chronic 
form of toxoplasmosis the changes in the eyegrounds, intracerebral calcifications 
and results of serum neutralization tests are important diagnostic elements; the 
chronic form often manifests itself only by amblyopia with associated convergent 
squint, or it may be entirely asymptomatic. Personal cases are reported and 
analyzed. 

Rubella, when contracted by the mother during the first ten weeks of pregnancy, 
particularly from the fifth to the eighth week, may produce various congenital 
malformations in the fetus: cataracts, abiotrophy, cardiac malformations, micro- 
cephalus and congenital deafness. Epidemics of rubella were first observed as 
producing series of congenital cataracts by Gregg, in Australia; then by Swan 
Mayo, Perera and Altmann, in the United States; Debre, in France, and Frances- 
chetti, in Switzerland. The author reports 7 personal cases. The first was that 
of a 14 month old boy with congenital cataracts, retinal pigmentation and deafness 
with remnants of hearing for tones of about 11,000 frequency. There was no 
response to rotary tests, and encephalograms showed absence of pneumatization 
of the ventricles. The second patient, of the same age as the first, whose mother 
had rubella the third week of pregnancy, also showed bilateral cataract, retinal 
pigmentation, hypospadias and bilateral deafness. The third patient, a 2 year old 
girl, whose mother contracted rubella in the sixth week of pregnancy, exhibited 
deaf-mutism, microcephalus and retinal pigmentation; the fourth, a 13 month old 
girl, had cardiac malformation, and the fifth, a 6 year old girl, whose mother con 
tracted rubella in the third month of pregnancy, had complete deafness with no 
remnants of hearing, as well as pronounced vestibular hypoexcitability in the 
caloric test. In the rotary test she showed normal response for the vertical canals 
and no response for the others; she also had a cardiac murmur and retinal 
pigmentation. 
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Besides rubella, varicella in pregnant women was found to cause multiple mal 
formations in the embryo, such as hydrocephalus (Lynch), atrophy of the optic 
nerve and aplasia of the cerebral cortex. The same malformations might occur from 
measles and from poliomyelitis occurring during early pregnancy. The author 
stresses that infections are injurious to the young nervous tissue of the embryo 


in the early stage of differentiation 


Chirurgie de l’oreille, du nez, du pharynx et du larynx. By Maurice Aubry 
Fourth edition. Boards. Price, 3,000 francs. Pp. 965, with 729 figures 
Paris: Masson et Cie, 1948 
This volume is a revised reprint of the classic volume on French otolaryngologic 

surgery last printed in 1936, with Dr. Georges Laurens, since deceased, as co-author 

Che present edition is inspired by the teachings of Dr. Albert Hautant, one of 

the prominent Parisian otolaryngologists, whose assistant the author was. Many 

surgical descriptions are simplified, new procedures added and chapters on anti- 
biotics developed. 

Surgery of the Ear.—Kevised technics of otoplasty are presented; treatment 
of macrotia, after Goldstein and Lexer, is described, and a new technic of total 
reconstruction of the auricle and of treatment of atresia of the external auditory 
canal is reported. For chronic suppurative otitis media, besides the routine technics 
of postauricular radical mastoidectomy (Schwartze, Stacke, Wolf), the endaural 
route is described, with Lempert’s three meatal incisions (as used in fenestration) 
as well as procedures of modified radical mastoidectomy: antroatticotomy, after 
Heath (without openivg the tympanic ring) and after Sourdille (with trepanation 
of the tympanic ring), and antroattical mastoidectomy, after Ramadier, all three 
procedures being carried out by the retroauricular route, with the meatal skin flap 
covering the operative cavity. For petrositis, the Ramadier and Almour technics 
are reported, as well as the apical resection of Lempert. For labyrinthitis are 
described the procedures of trepanation after Hautant (removal of the bony bridge 
between the oval and the round window and opening with curettement of the vesti- 
bule), after Gaston (trepanation of the cochlea) and after Richard (addition of an 
opening in the semicircular canals to the trephine opening). Cerebral otogenous 
abscess, if acute, is treated by drainage and topical instillation of penicillin two 
to three times daily; chronic encapsulated abscess is removed with the capsule by 
resection after the technic of Clovis Vincent. 

The chapter on otosclerosis is much enlarged. In it the author describes the 
postauricular route in the three stages of the Sourdille operation; the endaural 
technic of Lempert with three meatal incisions, A, B and C, and a personal simpli 
fied Lempert technic with two endaural incisions, A B and AC, and trepanation 
of the attic, but with construction of two flaps for the aditus and fistula. In the 
chapter on vertigo, trepanation of the labyrinth after Hautant, section of the eighth 
nerve and the Portmann operation are described. 

Surgery of the Nose and Sinuses—A new personal method of correction of 


septal perforation is reported, together with Seiffert’s technic. Seltzer’s procedure 


of rhinoplasty for deviated nasal tip is described; visualization of the sphenoid 


sinus as a diagnostic procedure is advocated, and a personal method of closure of 
antral-buccal fistulas is reported (double mucosal flap, the posterior, Indian type, 
overlapped by a sliding palatal flap). Treatment of ozena by inclusion of an acrylic 
implant in the septum, the floor of the nasal fossa and the lower meatus is described 

Surgery of the Pharynx and Larynx.—Newly reported for cancer of the larynx 


are Portmann’s laryngectomy in three stages and the Vasconelos-Barretto pro 





BOOK REVIEWS 


cedure with clamp, in addition to a personal technic of laryngectomy in one stage 
modified from that of Hautant. A new method, in two stages, for recurrent 
laryngostenosis is described: An Indian flap is sutured in the laryngostomy open 
ing, and three weeks later the hyoid bone is dissected and hinged on the right 
horn, then placed between spread halves of the thyroid cartilage and sutured to 
the alar perichondrium and prelaryngeal tissues on the left side 

For paralysis of the dilator muscles the Rethi procedure, as well as the King 
and the Kelly technic, is described The book is abundantly illustrated with 


excellent drawings. 


The Temporal Bone and the Ear. By Theodore H. Bast and Barry J. Anson 
Price, $12. Pp. 478, with 426 illustrations. Springfield, Ill.: Charles ¢ 
Thomas, Publisher, 1949. 
rhis is a classic reference book on the embryology and anatomy of the ear and 

temporal bone in man. Based almost entirely on original research, new concepts 

~o direly needed, are presented relative to the structure and function of the ear 

Many of the problems that have long been neglected and theories that have been 

erroneously accepted are here clarified 
The volume is organized on a developmental basis. Detailed discussions are 

given on the otic labyrinth, the periotic labyrinth and the otic capsule. These 
three names are emphasized in order to give lucidity and meaning to future dis- 
cussions on the complex structure of the temporal bone. An excellent chapter is 
included on the histologic variations and pathologic processes in the temporal bone 

The book concludes with a comprehensive, objective historical review on the 

function of the inner ear 
The numerous photographs and illustrations throughout the book are unusually 

clear. Countless new details of structure and several basically new concepts are 
presented. The authors have done a brilliant job in investigating the subjects and 
coordinating the material in so clear a manner. This book has already made 
itself felt as a major classic contribution to the field of otology. 


Headaches; What Causes Them; How to Get Relief. By Noah D. Fabricant, 
M.D. Price, $2.50. Pp. 149. New York: Farrar, Straus & Co., Inc., 1949 


Che purpose of this book is to tell the headache sufferer, who may be dosing 


himself with worthless remedies, how serious may be his delay in visiting a 


physician. Because headache is often taken too lightly, there is a real need for 


thorough discussion of this common condition. This book considers headache 
caused by eyestrain, by sinus infection and by high blood pressure. Migraine is 
described in its many forms. The more serious headaches, such as those caused 
by cerebral disturbances and injuries, are discussed fully. There are discussions 
on the various treatments of headaches. Owing to the fact that headache is a 
symptom of a disease and not a disease itself, the diagnosis and treatment have 
become more exact than ever before. 

The book serves to make the reader conscious of the fact that if a headache 
persists it is important to see a physician for relief, and not to take casually drugs 


that merely alleviate the pain without correcting the cause 
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Directory of Otolaryngologic Societies * 


INTERNATIONAL 

FourTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY 
President: Dr. V. E. Negus, London, England. 
General Secretaries: Dr. F. C. W. Capps and Dr. W. A. Mill, 45 Lincoln’s Inn 

Fields, London, W. C. 2. 
Place: London. Time: July 18-23, 1949. 
Seconp PAN-AMERICAN CONGRESS OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHOESOPHAGOLOGY 

President: Prof. Justo Alonso. 
Secretary: Dr. Chevalier L. Jackson, 255 S. 17th St., Philadelphia 3. 
Place: Montevideo. Time: January 1950. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 


Chairman: Dr. William H. Johnston, 1515 State St., Santa Barbara, Calif. 
Secretary: Dr. J. Milton Robb, 1553 Woodward Ave., Detroit 26, Mich. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. J. Mackenzie Brown, 1136 W. 6th St., Los Angeles 14. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-lst Ave. Bldg., 
Rochester, Minn. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 


President: Dr. LeRoy A. Schall, 243 Charles St., Boston. 
Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St., Baltimore 1. 
Place: Hotel Mark Hopkins, San Francisco. Time: May 25-26, 1950 
AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Frederick T. Hill, 177 Main St. Waterville, Maine. 
Secretary: Dr. Louis H. Clerf, 1530 Locust St., Philadelphia 2. 
Place: Hotel Mark Hopkins, San Francisco. Time: May 23-24, 1950. 
AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL Society, INc. 
President: Dr. Robert C. Martin, 384 Post St., San Francisco. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 
SECTIONS: 
Eastern.—Chairman: Dr. Robert L. Moorhead, 125 Remsen St., Brooklyn. 
Southern.—Chairman: Dr. William D. Stimson, 899 Madison Ave., Memphis, Tenn 
Middle—Chairman: Dr. J. Marion Sutherland, 3001 W. Grand Blvd., Detroit. 
Western.—Chairman: Dr. J. B. Naftzger, 6777 Hollywood Blvd., Hollywood, Calif 
AMERICAN OTOLOGICAL SOCIETY 
’resident: Dr. Philip E. Meltzer, 20 Charlesgate, W., Boston 
Dr. Gordon D. Hoople, 1100 E. Genesee St., Syracuse 3, N. ¥ 
OTORHINOLOGK ry FOR THE ADVANCEMENT OF PLASTIC 
AD ; TIVE SURGERY, INc. 
President: Dr. Samuel F. y, 47 E. 6lst St., New York 21. 
Secretary: Dr. Norman N. Smith, 291 Whitney Ave., New Haven 11, Conn. 
AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 
President: Dr. Rea E. Ashley, 384 Post St., San Francisco. 
Secretary-Treasurer: Dr. Joseph Hampsey, 806 May Bldg., Pittsburgh 22. 
* Secretaries of societies are requested to furnish the information necessary to 


keep this list up to date 
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with The New, Improved 
Ritter ENT Unit 


Here in one centralized installation, immediately at your finger 
tips, are all the low voltage instruments, air, water, vacuum and 
waste facilities you need for complete examination and treatment 
right in your own office. 

New, Completely Redesigned Cuspidor—provides greater efficiency 
at low water pressures, with four times as much vacuum by volume. 
Finger-tip regulation at aspirator handle. 

No moving from your operating position, whether standing or 
seated. Pick up any instrument—the current goes on. Return 
instrument—current cuts off. Save time, save wasted motion... 
enjoy the convenience of a modern Ritter ENT Unit. Call your 
surgical dealer for a full demonstration of Ritter’s many exclusive 
features. Or write us for literature. 


COMPANY INCORPORATED 


Ritter Units are designed in» four 
models—positioned either side of the 
chair, and with or without swinging 
cuspidor. There's a model to fit your 
operating technique. 


Ritter, 


RITTER PARK, ROCHESTER 3, N.Y. 
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Improved 
Stor; Sage Tonsil Snare 











Extra heavy stainless construction thick 


canula, will not cut through 


Ratchet for controlled enucleation has 3 inch stroke 


insures complete severance 


Tip of instrument does not change position during 


operation—prevents pulling and tearing 


Ongmal Storz Sage Snare—made hy— 


order direct from 


| Stor; Instrument Company 4570 Audubon Ave. - St. Louis, Mo 
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Rustless $3476 
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Precision Table Aid ($40 to $100) 


DOUBLY DESIRABLE 


@ for relieving the strain of office interviews 
with the hard of hearing. 


@ for educating the hearing of child or 
adult with well amplified sound 
paving the way for the use of a wearable 
hearing aid. 


PRECISION HEARING AIDS 
850 W. Oakdale Ave. : : Chicago 14 


SITUATION WANTED! 


Doctor! Haven't you place in your office 
for an attractive, valuable assistant ...a 
helper every physician needs? Thorough- 
ly grounded in scientific medicine, so can 
intelligently guide and inform your pa- 
tients on public health, personal hygiene, 
other everyday health problems. That 
means better cooperation and understand- 
ing for you from the layman! Years of 
reception room experience . . . and highly 
recommended for your office by your 
American Medical Association. Over 
2,000,000 patients read HYGEIA in their 


physicians’ reception rooms 


HYGEIA 


The Health Magazine 


1 year, $3.00 
2 years, $5.00 


Please Remit With Order 


AMERICAN MEDICAL ASSOCIATION 
S35 North Dearborn Street Chicago 10, Illinois 
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Old Golds Ff 


W. get along fine with doctors, bless ’em. 
They stick to their business; we stick to ours 
—and you get a break both ways! Old Gold 
cures just one thing, the world’s best tobacco. 
All of our nearly 200 years’ tobacco know- 
how goes into the making of the world’s 
most enjoyable cigarette—smooth, flavor- 
rich, mellow-mild Old Gold! Today, light 
an Old Gold and see if we don’t deliver 
plenty of the one thing we promise: an 
honest-to-goodness smoking treat. 
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Ginus In pections 


rarely remain localized and if untreated often cause 
serious tissue destruction. Nasopharyngeal antisepsis 
as acomplished with the 





has become routine practice in many clinics often- 

times obviating the necessity of surgical intervention. 

It quickly allays SINUS PAIN due to congestion 

as it removes the cause-plugs of inspissated mucopus 

in the sinus openings—thus reestablishing necessary DRAINAGE and VENTILATION. 


Send in coupon for detailed information. 





NICHOLS NASAL SIPHON, INC. MONTCLAIR, N. J. 
Send details of your SPECIAL OFFER “S” without obligation. 
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A Constantly Expanding Library of 


* PROGRESS IN INTERNAL MEDICINE 


Archives of Internal Medicine 





Original Studies . . . Observations . . . Findings 
in clinical medicine as observed at the bed 
side or in the laboratory, come monthly to 
your desk. Also physiologic, pathologic and 
pharmaceutic researches that have a bearing 
diagnosis and treatment o! 


t 
nna 


on the nature, 
disease. Latest ings on such subjects as 
id tsutsugamushi 


penicillin, the sulphonamides, 
fever, Chagas’ Disease, pulmonary embolism, 
etc. News and Comment, Book Reviews and 
Progress Reports 
Monthly e Well Illustrated 
Two Volumes Annually 
Subscription $8.00. Canadian, $8.40. 
Foreign, $9.00. 





ERICAN MEDICAL ASSN 535 N. Dearborn St., Chicago 10 
Please start my subscription to Archives of Internal 
Medicine with the current issue. 1148 

(1) I inelose $ [3 Bal was Cel Bicscoses 





SMR Ear Speculum. Black, non-reflecting, light in weight, warm to 
the touch, non-metallic, no plating to chip off, can be sterilized. 
$2.50 per dozen. Add $2.00 for Rack 


Malleable Cannulas. These are furnished in two sizes and can be 
bent into any shape for entering ear or nose. The proximal end is tapered so 
that it can be attached to your cut-off for drying out the ear. 

.$1.00 


Light Shield. The apparatus consists of a polished bakelite shield to 
enclose an ordinary 100 watt lamp. This shield can be attached to any standard 
socket and can be rotated independently of the lamp and the opening can be 
turned in any direction. The shield avoids danger from bursting bulbs and 
serious burns. 

Price—No. 2 Light Shield $5.00. Add $3.50 for condenser 


Respiratory Protector is designed to cover the mouth and face. It is 
light in weight and can be instantly rotated out of the way for telephoning or 
conversation. While it can be attached to any headband having a projecting 
stud, it functions better on the above headbands. New transparent portion can 
be quickly replaced when soiled or worn. 


Price—Respiratory Protector SJ3 $2.50 


Surgical Mechanical Research 
1901-1903 Beverly Bivd. Los Angeles, Calif. 











TWO 
NEW SERVICES 
for 
YOUR DEAFENED PATIENT 
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HEARING AID CONSULTATION 


To help in the selection of the aid 
best suited to each person’s needs. 
We do not sell Hearing Aids. 
Only Council-accepted aids demon- 
strated. 


Pp & R AV @] X AUDITORY TRAINING 


VERI-small Hearing Aid, although tiny in size, can pro- | To help the user get maximum bene- 
duce powerful volume, if needed, for extreme hearing t from his hearing aid. 

loss. Light in weight, easy to conceal. To help train his hearing and to 
teach him to combine lip reading and 
hearing. 





Another point, Paravox nation-wide sales outlets 
permit “one-minute” service, a vital point to users. 
Thousands enjoy their Paravox, like the exclusive 
plastic chassis which has been 600 foot drop-tested, . 
ton pressure tested, humidity tested, and is a national Information on request. 


design winner. 
pean by the Council on Physical Medicine, THE NITCHIE SCHOOL 
American Medical Association. OF LIP READING, INC. 
Made by PARAVOX, INC. Founded 1903 


2056 East Fourth Street © Cleveland 15, Ohio 342 Madison Ave. New York 17, N. Y. 
Murray Hill 2 — 6423 


Chartered by New York State Board of Regents 


























30-DAY TEST REVEALED 


“Not one single case of 


throat irritation due to 


smoking CAMELS!” 














Yes, that’s what throat 
specialists reported after 
making weekly examina- 
tions of the throats of 
hundreds of men and 
women from coast to 
coast whosmoked Camels, 
and only Camels, for 30 
consecutive days. 


According to a Nationwide survey: 
ey 


More Doctors Smoke CAMELS 


than any other cigarette 


Doctors smoke for pleasure, too! When three leading independent research organizations 
asked 113,597 doctors what cigarette they smoked, the brand named most was Camel! 





HE Arcuives oF OTOLARYNGOLOGY is published by the American Medical Association 
to stimulate research in the field of otology and laryngology and to disseminate knowledge 
in this department of medicine. 

Manuscripts for publication, books for review and correspondence relating to the editorial 
management should be sent to Dr. George M. Coates, Chief Editor, 1721 Pine Street, Phila- 
delphia 3, or to any other member of the Editorial Board. Communications regarding subscrip- 
tions, reprints, etc., should be addressed, ArcHIvES oF OTOLARYNGOLOGY, American Medical 
Association, 535 North Dearborn Street, Chicago 10 

Articles are accepted for publication on condition that they are contributed solely to the 
ARCHIVES OF OTOLARYNGOLOGY. Manuscripts must be type written, preferably double spaced, 
and the original copy should be submitted. Zinc etchings and halftones will be supplied by 
the Association when the original illustrations warrant reproduction and when their number 
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month—day of month if the journal appears weekly—and year. 
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rule no objection will be made to its reproduction in a reputable medical journal if proper 
credit is given. However, the reproduction for commercial purposes of articles appearing in 
the ARCHIVES OF OTOLARYNGOLOGY or in any of the other publications issued by the Associa- 
tion will not be permitted. 

The ARCHIVES OF OTOLARYNGOLOGY is issued monthly. The annual subscription price (for 
two volumes) is as follows: domestic, $10.00; Canadian, $10.40; foreign, $11.00, including 
postage. Single copies are $1.00, postpaid. 

Checks, money orders and drafts should be made payable to the American Medical 
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OTHER PERIODICAL PUBLICATIONS 


of the American Medical Association 


THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION—Weekly. Covers all the medical sciences 
and matters of general medical interest. Illustrated. Annual subscription price (three volumes): domestic, 
$12.00; Canadian, $13.50; foreign, $16.00. Single copies, 35 cents. 

ARCHIVES OF INTERNAL MEDICINE—Monthly. Devoted to the publication of advanced original clinical 
and laboratory investigations in internal medicine. Illustrated. Annual subscription price (two volumes) : 
domestic, $8.00; Canadian, $8.40; foreign, $9.00. Single copies, 85 cents. 

ARCHIVES OF NEUROLOGY AND PSYCHIATRY-—Monthly. A medium for the presentation of original 
articles on nervous and mental diseases, with abstracts from foreign and domestic literature, book reviews, 
transactions of special societies, etc. Jllustrated. Annual subscription price (two volumes) : domestic, $10.00; 
Canadian, $10.40; foreign, $11.50. Single copies, $1.00. 

ARCHIVES OF DERMATOLOGY AND SYPHILOLOGY—Monthly. Devoted to advancing the knowledge 
of and progress in cutaneous diseases and syphilis. Publishes original contributions and abstracts of the 
literature on these two subjects, transactions of the important dermatologic societies, book reviews, etc. 
Illustrated. Annual subscription price (two volumes): domestic, $10.00; Canadian, $10.40; foreign, $11.50. 
Single copies, $1.00. 

AMERICAN JOURNAL OF DISEASES OF CHILDREN—Monthly. Presents pediatrics as a medical science 
and as a social problem. Includes carefully prepared reviews, based on recent pediatric literature, abstracts 
from foreign and domestic literature, book reviews, transactions of special societies, etc. Illustrated. Annual 
subscription price (two volumes) : domestic, $10.00; Canadian, $10.40; foreign, $11.50. Single copies, $1.00. 

ARCHIVES OF SURGERY—Monthly. Devoted largely to the investigative and clinical phases of surgery, 
with monthly reviews on orthopedic and urologic surgery. Well illustrated. Annual subscription price (two 
volumes): domestic, $10.00; Canadian, $10.40; foreign, $11.50. Single copies, $1.00, except special numbers. 

ARCHIVES OF OPHTHALMOLOGY—Monthly. Includes original articles on diseases of the eye, abstracts 
from foreign and domestic literature, book reviews, transactions of special societies, etc. Illustrated. Annual 


subscription price (two volumes) : domestic, $10.00; Canadian, $10.40; foreign, $11.00. Single copies, $1.00. 


ARCHIVES OF PATHOLOGY—Monthly. A periodical devoted to the publication of original articles and 
general reviews in the fleld of pathology. Illustrated. Annual subscription price (two volumes): domestic, 
$6.00; Canadian, $6.40; foreign, $7.00. Single copies, 75 cents, except special issues. 

QUARTERLY CUMULATIVE INDEX MEDICUS—Quarterly. A complete subject and author index to 
the worth while current medical literature of the world. Issued four times a year. Second and fourth 
volumes bound for permanent reference. Subscription price, calendar year: domestic, $15.00; Canadian, 


$17.00; foreign, $17.00. 
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